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Page <>, line 9 from bottom. For Lein ax read Limax. 
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Page 37, line 21. After near insert after some severe fighting. 
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which it is associated, to be from time to time certified to the satisfaction 
of the Board of Governors of the Institute by the Chairman for the time 
being of the society. 

it Any society incorporated as aforesaid shall cease to be incorpo¬ 
rated with the Institute in case the number of the mombors of the said 
society shall at any time become less than twenty-five, or the amount of 
money annually subscribed by such members shall at any time be less 
than £50. 

8. The by-laws of every society to be incorporated os aforesaid shall 
provide for the expenditure of not less than one-third of the annual 
revenuo in or towards the formation or support of some local public 
museum or library, or otherwise shall provide for the contribution of not 
loss than onc-sixth of its said revenuo towards the extension and main¬ 
tenance of the Museum and library of the New Zealand Institute. 

4. Any sooioty incorporated as aforesaid, which shall in any one 
year fail to expend the proportion of revenue affixed in manuer provided 
by Rule 3 aforesaid, shall from thenceforth cease to be incorporated with 
the Institute. 

5. All papers read before any society for the time being incorporated 
with the Institute shall be deemed to be communications to the Insti¬ 
tute, and may then be published as Proceedings or Transactions of the 
Institute, subject to the following regulations of the Board of the Insti¬ 
tute regarding publications:— 

Regulations regarding Publications. 

la.) The publications of the Institute shall consist of a current 
abstract of the proceedings of the societies for the time being 
incorporated with the Institute, to be intituled “ Proceedings 
of the New Zealand Institute,” and of transaotious, comprising 
papers read before the incorporated societies (subject, however, 
to selection as hereinafter mentioned), to be intituled “ Trans¬ 
actions of the New Zealand Institute. 0 

(b.) The Institute shall have power to reject any papers read before 
any of the incorporated societies. 

(c.) Papers so rejected will be returned to the sooioty in which they 
were read. 

( d .) A proportional contribution may be required from each society 
towards the oust of publishing the Proceedings and Transac¬ 
tions of tho Institute. 

(s.) Each incorporated sooiety will be entitled to receive a propor¬ 
tional number of copies of the Proceedings and Transaction* 
of the Institute, to be from time to time fixed by the Board of 
Governors. 

(/.) Extra copies will be issued to any of the members of incorporated 
societies at the oost-prioe of publication. 

6. All property accumulated by or with funds derived from incor¬ 
porated societies, and placed in charge of the Institute, shall be vested 
in tho Institute, and be used and applied at the discretion of the Board 
of Governors for public advantage, in like manner with any other of the 
property of the Institute. 

7. Subject to 41 The New Zealand Institute Act, 1867,” and to the 
foregoing rules, all societies incorporated with the Institute shall be 
entitled to retain or alter their own form of constitution and the by-laws 
lor their own management, and shall conduct.their own affairs. 

8. Upon application signed by the Chairman and countersigned by 
the Secretary of any society, accompanied by the certificate required 
under Buie No. 1, a certificate of incorporation will be granted under the 
seal of the Institute, and wlU remain in force as long as the foregoing 
rules of the Institute arc compiled with by the society. 
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Section II. 

For thr Management of the Property of the Institute. 

9. All donations by societies, public departments, or private indi¬ 
viduals to the Museum of the Institute shall be acknowledged by a 
printed form of receipt, and shall be duly entered in the books of the 
Institute provided for that purpose, and shall then he dealt with as the 
Board of Governors may direct. 

10. Deposits of articles for the Museum may be aooepted by the 
Institute, subject to a fortnight's notice of removal, to be given either by 
the owner of the articles or by tho Manager of the Institute, and such 
deposits shall bo duly entered in a separate catalogue. 

11. Books relating to natural science may be deposited in the library 
of the Institute, subject to the following conditions 

(a.) Such books are not to be withdrawn by the owner under six 
months' notice, if such notice shall be required by the Board 
of Governors. 

(6.) Any funds especially expended on binding and preserving such 
deposited books at tho request of the depositor shall be charged 
against the books, and must be refunded to the Institute before 
their withdrawal, always subject to special arrangements made 
with the Board of Governors at the time of deposit. 

' (c.) No books deposited in the library of the Institute shall be 
removed for temporary use oxcopt on the written authority 
or receipt of the owner, and then only for a period not exceed¬ 
ing seven day* at any one time. 

12. All books in tho library of the Institute shall be duly entered in 
a catalogue, which shall bo accessible to tho public. 

13. The public shall be admitted to the use of the Museum and 
library, subject to by-laws to be framed by the Board. 

Rkotion III. 

The laboratory shall for the time being be and remain under the 
exclusive management of the Manager of the Institute. 

Section IV, 

(Of Date SShd Bbptembeh, 1870 .) 

Honorary Members. 

Whereas the rules of the soeietios incorporated under the New 
Zealand Institute Act provide for the election of honorary members of 
such sooieties, but inasmuch as such honorary members would not 
thereby beoome members of the New Zealand Institute, and whereas it 
is expedient to make provision for the election of honorary members of 
the New Zeeland Institute, it is hereby declared,— 

1. Each incorporated society may, in the month of November next, 

nominate for election, as honorary members of the New Zea¬ 
land Institute, three persons, and in the month of November 
in each succeeding year one person, not residing in the colony* 

2. The names, descriptions, and addresses of persons so nominated, 

together with the grounds on which their election as honorary 
members is recommended, shall be forthwith forwarded to the 
Miaiiget of the New Zealand Institute, and shall by him be 
submitted to the Qpveraors'it the next succeeding meeting. 

3. From the persons so nominated the Governors ifiay seleot in tho 

first year not more than nine, and in each succeeding year not 
mom than three, who shall from thenoeforth be honorary 
members of the New Zealand Institute, provided that the 
total number of honorary members shall not exceed thirty. 
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Auokland Institute .... 10th .Tune, 1868. 
Philosophical Institute of Canterbury 22nd Oct., 1868. 
Otago Institute ----- 18th Oct., 1869. 
Westland Institute - 21st Dec., 1874. 

Hawke’s Bay Philosophical Institute - 81st Mar., 1876, 
Southland Institute - 21st July, 1880. 

Nelson Philosophical Society - - 20th Dec?., 1883. 


OFFICERS OF INCORPORATED SOCIETIES, AND 
EXTRACTS FROM THE RULES. 


WELLINGTON PHIXiOSOPHIOAL SOCIETY. 
Office-bearers foe 1896.— President —W. T. L. Travers, 
F.L.S.; Vice-presidents —R. C. Harding. Sir James Hector, 
F.R.S.; Council —Edward Tregoar, F.R.G.S., Major-General 
Schaw, C.B., R.E., Sir W. L. Bulier, F.R.S., H. Farquhar, 
W. M. Maskell, G. V. Hudson, F.E.S., Thomas Kirk, F.L.S.; 
Secretary and Treasurer—R. B. Gore; Auditor- —T. King. 


Extracts from the Rules of the Wellington Philosophical Society. 

5. Every member shall contribute annually to the funds nf the 
Society the sum of one guinea. 

0, The annual contribution shall be due on tbc first day of January 
in each year. 

7. The sum of ten pounds may be paid at any time as a composition 
for life of the ordinary annual payment. 

14. The time and place of the general meetings of members of the 
Society shall be Axed by the Council, ami duly announced by the 
Secretary. 


AUCKLAND, INSTITUTE. 

OyxicE-BHAREKH for IWM.—Preiiidenl—l). Petrie, M.A., 
F.L.S., Vice-president* — Professor A. P. Thomas, F.L.S,, 
J. H. Upton; Councils- G. Aiokin, J. Batgor, W. Berry. Pro¬ 
fessor y, D. Brown. F.O.S., C. Cooper, E. A. Mackechnie, 
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T. Peacock, J. A. Pond, F.C.S., Rev. A. G. Purchas, M.R.C.S. 
Eng., T. H. Smith, .T. Stewart, C.E.; Trustees —E. A. Mac- 
kechnie, 8. P. Smith, F.R.G.B., T. Peacock; Secretary and 
Curator —T. F. CheeBeman, F.L.S., F.Z.8.; Auditor —W. 
Gome. 


Extracts from the Rules of the Auckland Institute. 

1. Any person desiring to become a member of the Institute shall be 
proposed in writing by two members, ami shall bo balloted for at the 
next meeting of the Council. 

4. Now members ou election to pay one guinea on trance-fess, in addi- 

tion to the annual subscription of one guinea, the annual subscription 
being payable in advance on the first day of April for the then current 
year. * 

5. Members may at any time become life-members by one payment 
of ten pounds ten shillings, in lieu of future annual subscriptions 

10. Annual general meeting of the society on the third Monday of 
February in eaon year. Ordinary business meetings are oalled by the 
Council from time to time. 


PHILOSOPHICAL INSTITUTE OF CANTERBURY. 
Offiok-beareiib for 1896 .—President —Professor Arthur 
Dendy, D.Sc.; Vice-presidents —Dv. W. Thomas, Dr. W. P. 
Ev&us; Hon. Secretary —B. Speight; Hon . Treasurer —Captain 
F. W. Hutton, F.R.S.; Council— H. B. Webb, R. M. Laing, 
S. Page, P. Marshall, F. C. Binns, and Dr. W. H. Symes. 


Extracts from the Rules of the Philosophical Institute of Canterbury, 

8. Members of the Institute shall pay one guinea annually as a sub¬ 
scription to the funds of the Institute. The subscription shall be due on 
the let November in eaoh year. 

The Institute may also admit associates, who shall contribute five 
shillings annually to the funds of the Institute, and shall have all the 
privileges of members, except that they shall not have the power to vote, 
or be entitled to the annual volume of the Transactions. 

9. Members may compound for all annual subscriptions of the current 
and future years by paying ten guineas. 

1ft. The ordinary medtfog* of the Institute shall be held on the first 
Wednesday in eaoh month during the mouths of May to October, both 
inolusive. 


OT^GO INSTITUTE. 

Office-bearers for 1896. — President — A. Hamilton; 
Vice-presidents —G. M. Thomson, F.L.S., J. 8. Tennant, 
B*So.; Hon, Secretary — Professor Parker, F.B.S.; Hon . 
Treasurer^J. B. Don, M.A.; Oilier Members of Council — 
f. B. OhMHaaaa. T, M. Hocken, FX.S., A. Bathgate, E. Mel- 
J*o3» Ptofowwr Scott, M.D., A. Wilson, M.A., J. McLeod; 
Mm. Auditor— T). Brent, M.A. 
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Extracts from Die Constitution and Buies of the Otago Institute. 

2. Any person desiring to join the society mav bo elected by ballot, 
on being proposed in writing at any mooting of tho Council or society by 
two members, and on payment of the annual subscription of one guinea 
for the year then current. 

5. Members may at any time become life*member* by ono payment 
of ten pounds and ten shillings in lieu of future annual subscriptions. 

8, An annual general meeting of the membcis of tho society shall 
be hold in January in each year, at which meeting not less than ten 
members must be present, otherwise the meeting shall be adjourned by 
the members present from time to time until the requisite number of 
members is present. 

(5.) The session of tho Otago Institute shall ho during the winter 
months, from May to October, both inclusive. 


WESTLAND INSTITUTE. 

Office-beakers for 1896. — President — A. II. King;; 
Vice-president —I). Macfarlane; IIov. Treasurer - ~ T. O. W. 
Croft; Tmstees--J. Chesnev, A. Mahan, D. Barron, li. L. 
Michel, J. Churches, A. E. Cresswell, W. L. Fowler, T. H. Gill, 
A. J. Morton, B. W. Wade, Dr. Maeandrew, and Dr. Kendall. 


Extracts from the Rules of the Westland Institute. 

H. The Institute shall consist (1) of life-members—t.*., persons who 
have at any one time made a donation to the Institute of ten pounds ten 
shillings or upwards, or persons who, in reward of special services ren¬ 
dered to the Institute, have been unanimously elected as such by tho 
Committee or at the general half-yearly meeting; 12) of members who 
pay two pounds two shillings each year ; (8) of members paying smaller 
sums, not less than ten shillings. 

5. The Institute shall hold a half yearly mooting on the third Mon¬ 
day in the months of December and June. 


HAWKE'S BAY PHILOSOPHICAL INSTITUTE. 
Office-bearers for 1896.— President—Boy. W r . Colenso, 
F.B.S., F.L.8., &c.; Vice-president — T. C. Moore, M.D.; 
Council —J. W. Craig, H. Hill, B.A., F.G.8., T. Humphries, 
J. 8. Large, Dr. Milne-Thomson, T. Whitelaw; Hon. Secre¬ 
tary —W. Dinwiddie; Hon. Treasurer —G. White; Auditor— 
J. Crerar. 


Extracts from the Buies of the Hawke's Bay Philosophical Institute. 

8. The annual subscription for each member shall be one guinea, 
payable in advance on the first day of January in every year. 

4. Members may at any time become life-members by one payment 
of ten pounds ten shillings in lieu of future annual subscriptions. 

(4.) The session of tho Hawke's Bay Philosophical Institute shall 
be during the winter mouths from May to October, both inclusive; and 
general meetings shall be held on the second Monday in eooh of those 
six months, at 8 p.m. 
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SOUTHLAND INSTITUTE. 

Office-bearers. — Trustees — Ven. Archdeacon Stocker, 
Bev. John Ferguson, Dr. James Galbraith. 


NELSON PHILOSOPHICAL SOCIETY. 
Office-bearers for 1896. — President — The Bishop of 
Nelson; Vice-presidents —A. S. Atkinson, F.L.S., and Dr. 
W. J. Mackie; Council —Dr. L. Boor, Messrs. E. Lukins, 
W. F. Worley, J. G. Bartell, and J. Holloway; Hon. Secretary 
—B. I. Kingsley ; Treasurer —Dr. J. Hudson; Curator —B. I. 
Kingsley; Assistant Curator— E. Lukins. 


Extracts from the Rules of the Nelson Philosophical Society. 

4. Members shall be elected by ballot. 

6. The annual subscription shall be one guinea. 

7. The sum of ten guineas may be paid in composition of the annual 
subscription. 

16.* Meetings shall be held on tho seoond Monday in every month. 

23. The papers read before the Society shall be immediately delivered 
to the Secretary. 
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I.—M I8CELLANEOU8. 


Aut. I, — The Displacement of Species in New Zealand. 

By T. Kihk, F.L.S. 

[Presidential Address to the Wellington Philosophical Society. 

3rd July. lbfiS. J 

In the absence of civilisation, the indigenous fauna and flora 
of any country is liable to little or no change from external 
causes. Aerial and marine currents may occasionally bring 
spores or even seeds of exotic plants; more rarely, iusects or 
birds may be introduced by gales of unusual violence ; migra¬ 
tory or aquatic birds may introduce the eggs of insects, or 
even molluscs, as well as seeds and fragments of terrestrial 
or lacustrine plants, which have become attached to their 
feathers; and certain terrestrial or fluviatile molluscs may 
be introduced by drifted logs; but after a certain time any 
increase in the number of species by agencies of this kind 
must become extremely rare, and can occur only at distant 
intervals* It tnay therefore be concluded that in all proba¬ 
bility the constituents of the fauna and flora of this colony, 
with possibly the exception of tiie larger Batite birds, were 
in much the same condition when they were first seen by 
Cook and Vancouver as they had been for many previous 
centuries. But with the advent of civilisation vast and far- 
reaching changes speedily take place: axe and fire rapidly 
alter the face of the country; portions .of the forest are felled, 
burnt off, and replaced by grass—a change which of itself 
involves a multitude of other changes; the unfelled portions 
of the forest are laid open to violent winds, so that the 
surface-rooting trees are blown over in large numbers, while 
the increasing dryness of the atmosphere acts unfavourably 
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on the undergrowth, which is still further injured by the 
depredations of cattle ; gradually the plants less able to resist 
changed conditions disappear, and with them many insects, 
lizards, and birds, which are unable to obtain their usual food 
in the new environment. 

But the space occupied by the displaced plants is not 
long allowed to remain unoccupied. An army of encroachiug 
weeds speedily takes possession of the vacancy: thistles, star- 
thistles, docks, groundsels, brambles, briars, and a hundred 
other unattractive invaders make their appearance, and in¬ 
crease the severity of the struggle for the survivors of the 
indigenous flora. From sea-level to the highest points reached 
by the miner or shepherd, from the North Cape to the Ant¬ 
arctic Islands, their hosts press forward, ever seizing some 
new position, just as on a larger scale they have long since 
occupied the vicinity of the chief ports on the great lines of 
ocean travel from Britain to the Cape of Good Hope, from 
Yokohama to Cape Horn, so that wherever the traveller 
lands from his floating home he finds himself surrounded by 
familiar plants which have in a greater or lesser degree amal¬ 
gamated with the vegetation of the country which they have 
invaded, and which to a large extent they will ultimately over¬ 
come. 

And, most unhappily, this invasion is not restricted to 
phanerogamic plants. Numbers of injurious fungi accom¬ 
pany their hosts. Bust, mildew, and bunt blight the hopes 
of the wheat-grower at the moment of fruition. The grazier 
tob often sees his pastures rendered useless by the ravages 
of smut and ergot; while the cultivators of edible fruits and 
vegetables can point to special enemies of almost every kind 
of plant grown for its value as an article of food. Nor is this 
ail. Numbers of species, almost equally insidious in their de¬ 
velopment, are parasitic, not only on members of the indi¬ 
genous flora, but on the naturalised weeds themselves; so 
that the circle of infection is constantly widening, while the 
scientific knowledge and practical skill of the cultivator are 
taxed to the utmost limit. 

Further, the invading army of plants has brought in its 
train a still more dangerous host of animals; and as in the 
vegetable kingdom the most injurious forms were found 
amongst the less highly organized kinds, so in the animal 
kingdom the invaders whose agency is most dreaded are 
members of the Invertebrate: the mussel scale, the fluted 
scale, the black scale, and many others, together with 
numerous species of plant-lice, will occur to you as belong¬ 
ing to lowly-developed forms of Insecta. Higher iu the 
scale, the Hessian fly, wire-worm, turnip-fly, and others; 
while numerous species of earth-worms, molluscs, birds, 
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and even mammals, whether introduced purposely or acci¬ 
dentally, affect alike both fauna and flora. 

Naturalisation, Displacement, etc. 

It may he advisable to remind you that a plant or animal 
is said to be naturalised in a new country when it has become 
so thoroughly established as to be able to perpetuate itself 
spontaneously. The term, however, must not be confused 
with acclimatised, which, as popularly used, conveys the 
erroneous idea that the organization to which it is applied 
has been specially adapted to its new environment by having 
passed through a series of changes. What is called “ac¬ 
climatisation" is based on the simple fact that many plants 
and animals are able to flourish under conditions differing 
from those under which they were originally placed. 

Displacement, although usually attended by a diminution 
in the number of individuals, is sometimes accompanied by 
increase, as is the case with those insects which now obtain a 
large supply of food from introduced plants, and consequently 
exhibit a vast increase in numbers. Replacement can only bo 
said to occur when the naturalised organism occupies the 
position of that winch it has displaced; the displacement 
being approximately, although perhaps not actually, com¬ 
plete. On the other hand, complete displacement is not 
always followed by immediate replacement. The tuatara 
{Sphenodon punctalum ), for instance, has been all but de¬ 
stroyed on the mainland by the wild pig and the cat, but 
these cannot be said to have taken the place of the tuatara 
•—their agency has been wholly destructive. On the other 
hand; the place formerly occupied by the Maori rat in the 
North Island is now so fully occupied by its old enemy the 
black rat as to afford a striking instance of complete replace* 
meat. It will be useful to bear these distinctions in mind 
when considering the influence exerted by introduced organ* 
isms on the flora and fauna of any country. 

It is not proposed to consider in detail the effects produced 
by naturalised organisms on the flora and fauna of the colony, 
but merely to draw attention to various cases, more or less of 
a typical character, and to state the general results so far as 
they have been ascertained. 

Invertebrata . 

Although there is some probability that certain species of 
Infusoria, Boiifera, and possibly Hydrozoa have been intro¬ 
duced into the eptany, there is no direct evidence to that 
while so little is known respecting either native or 
wtrodueed Empzoa, beyond the fact that several species have 
; mode their appearance here as uninvited guests, that atten- 
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tion may at once be directed to the earth-worms, of which 
several European species have become naturalised, and suc¬ 
ceeded in replacing iudigenous forms in various localities in 
both Islands. When recently travelling in the upper portions 
of the valleys of the Bangitikei ami Turakina 1 found that in 
localities where a few years back native worms were plentiful 
the introduced Lumbneus terrcstrif; (L.) had spread over large 
areas of grass-land to 6uch an extent that it was impossible to 
find a single square foot of earth free from its eastings, while 
in many places its burrows rendered the soil so spongy that 
it was dangerous to the passing horseman. As a rule, native 
worms are most frequent in unplougbed land; a single plough¬ 
ing destroys largo numbers, and if the land is frequently 
ploughed the native kinds speedily disappear—a result in¬ 
variably accelerated by the advent of introduced species, which 
quickly effect a complete replacement. It is stated that a 
large worm which, in the Kaipara, frequently attained a length 
of over 20in., and was used as food by the Maoris, has not 
been seen of late years: I believe it has not been described. 

Amongst Arachnida the small introduced mite known as 
the red spider (Tetranychns Marins) has increased enormously 
in some districts, and is found on native and introduced shmbs 
alike; but my knowledge of the indigenous species of this 

S is not sufficient to enable me to state whether actual 
cement may l>e observed or not. Many spiders of kinds 
usually found in or about dwelling-houses in Europe have been 
accidentally introduced, but it is not cleat that they have 
succeeded in replacing indigenous species. 

When the limited area to which many of our indigenous 
insects are restricted is considered in connection with the 
wide area over which clearing operations have extended, it 
will be difficult to evade the conclusion that many species, 
and possibly entire genera, have become extinct, their places 
being now occupied by introduced species, although under 
different conditions; but this can hardly be considered true 
replacement, and, so far as known to me, no instance has been 
observed of an introduced insect having extirpated an indi¬ 
genous species, although not a few of the latter have become 
rare in districts where they were formerly plentiful, and in all 
probability the food-supply of others has been reduced by the 
agency of the honey-bee. 

Amongst the indigenous insects which are now to be met 
with only m diminished numbers is the elephant beetle (Lotto- 
rhynchm barbicornis , Fabr.), which was formerly plentiful in 
the vicinity of Wellington, as in other districts, but is uow 
comparatively rare. Its high degree of specialisation invests 
it with exceptional interest, so that its diminution can only be 
witnessed with regret. 
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Amongst introduced insects are numerous Coccidae, of 
which there are upwards of twenty species, many of them 
being highly injurious, the three most dangerous perhaps 
being the fluted scale {leerya purchasi , Mask.), which affects 
many species of indigenous and cultivated trees and shrubs; 
the mussel scale (Mytilaapis pomorum , Bouche), the great 
pest of the apple, but also found on numerous shrubs and 
trees, both introduced and indigenous; and the black Scale 
(Lecaniwm aU<e r Bern.), all of which are widely dispersed, and 
may be found intermixed with the indigeuous Dactylopim 
glaucits (Mask.), and other native forms, which have increased 
to a large extent owing to the large supply of introduced plants 
available for food, and possibly to the absence of enemies. In 
the case of the Dae(ylopius t at least, this increaso is occasion¬ 
ally accompanied by a partial abandonment of the native 
plants on which it formerly subsisted. There does not appear 
to be any instance of the replacement of a native scale- 
insect by an introduced species. The number of naturalised 
aphidian insects is even larger than that of the Coccida); but, 
unlike the members of that group, they do not come into 
competition with indigenous species, as the family can 
scarcely be said to be represented in iho indigenous fauna, a 
single undeseribed species of doubtful affinity being the only 
form observed at present; it is small, apparently rare, and seems 
restricted in its choice of food to a purely herbaceous ground¬ 
sel (Erechtites prcnanthoidc8 t DC.). The introduced kinds, 
however, have increased to a vast extent, and in many in¬ 
stances infest different kinds of plants to those 011 which they 
usually live in Europe. Amongst the most troublesome are 
Aphis pruni (B&autn), on the plum ; A. amygdali (Fonsc.), on 
the peach ; A.mali (Fabr.), chiefly on pome fruits; Siphono- 
phora fragaricce (Koch), on the strawbeiry; and Schizoneura 
lanigera (Hans.), on pome fruits: all of which are widely 
distributed; while Phylloxera vastalrix (Planch.) is only found 
in the north. 

Thrips appear to bo in course of displacement by intro¬ 
duced species, but my knowledge of this group is insufficient 
to allow of details being given on this occasion. 

Few New Zealand residents of the present day can form 
any accurate idea of the injury and annoyance inflicted upon 
the early settlers by the native flesh-fly, which was formerly 
most abundant in all districts. A spade or other implement 
used by a man with greasy hands would speedily become 
fly-blown. Newly-cooked fresh meat could scarcely be trans¬ 
ferred from the camp-oven to the table before it was attacked. 
While blankets or Woollen garments wore speedily rendered 
useless when exposed. But this troublesome pest has prac¬ 
tically disappeared, having been displaced by the introduced 
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house-fly (Mnsca domc&tica , L.). The early settlers recognised 
the beneficial agency of the intruder, and carried it from the 
ports to the interior in paper cages. 

In many districts the common mosauito, the sand-fly, and 
the small native flea have disappeared under the beneficial 
results arising from drainage and other improvements of a 
similar character. 

Amongst indigenous insects which have increased to a 
large extent owing to the more copious supply of suitable food 
afforded by introduced plants, whether naturalised or culti¬ 
vated, three species of Ooleoptera deserve special mention. 
The grass-grub (Odontria zcalandica, White) in the larval 
state is terribly destructive to the roots of grass, and has 
increased to a marvellous extent with the progress of settle¬ 
ment. The grub takes the place occupied by the cockchafer 
(Melontha vulgaris , Stepli.) in Europe, but thoperfect insect is 
less destructive, although occasionally injurious to fruit-trees. 
(In all probability 0. brunneum , Broun, is equally dangerous.) 
A small beetle (Colaspis pnncticallis , Broun), now occurs in 
vast numbers, the perfect insect feeding upon pome fruits, and 
doing much damage. The native borer (sEmana hirta , Fabr.) 
is another destructive insect unhappily now occurring in vast 
numbers. In its larval state it bores galleries in tho trunk 
of Olearia sokmdri (Hook, f.), Cassinia retorta (A. Cunn.), and 
effects a comparatively small amount of injury; but when 
citrads or other fruit-trees are attacked the galleries are more 
numerous and more extensive. In some localities it has for¬ 
saken the Cassinia, &c., and evinces a marked preference for 
the lemon, orange, and liuie. 

Amongst introduced Mollusca must be enumerated the 
common snail (Helix aspersa , Muller), which, from its depre¬ 
dations in the garden aud field, has become a pest throughout 
the colony. It is generally agreed that several of the smaller 
native Helioidse have becomo rare since this shell was first 
observed in Auckland, about 1868 ; but there is no direct evi¬ 
dence to show that their diminution has been caused by their 
larger and more robust congener, although in some cases their 
food-supply muBt have been diminished by its ravages. The 
common garden-slug (Leinax agresHs , L.) and the large brown 
slug (Arion hortensis , L.) are generally naturalised also, but 
are not nearly so destructive as the Helix. Limnaa stagnaUs 
(L.) is abundantly naturalised in the Avon at Christchurch, 
ana may have some connection with the comparative infre¬ 
quency of the smaller native molluscs in that river. 

Fishes. 

There is no evidence to show that the few native fresh¬ 
water fishes* have suffered from the introduction of the Prussian 
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carp ( Caras$ia8 vulgaris, Nord.) t the trout (Salmo fario, L.), 
or from other fluviatile species ; but in some localities eels have 
increased largely from the increased food-supply afforded by the 
trout-fry. In other localities, especially in deep water, the 
trout have suffered severely from the attacks of the fly fungus 
{Saprolegnia ferox , Kutz.), but there is no evidence to show 
that native fishes have been attacked by the same scourge. 

AurHtRIA AND RkFTJLIA. 

Very few of the Amphibia and Reptilia have been intro¬ 
duced. A green frog from Australia (Hylapcronii) has become 
naturalised in many parts of the North Island, and shows a 
great liking for the young of the smaller native lizards, wliich, 
after considerable effort, are swallowed entire. It may be 
worth while to mention that some years ago 1 was shown 
several specimens of the water-newt (Triton enstatus, L.), said 
to have been found at the Bay of Islands. It would be 
interesting to learn by what agency it was introduced, and 
whether it still survives in that locality. 

Snakes have been introduced into several localities either 
by accident or design, but, so far, no species has become 
naturalised. 

The most serious loss amongst the indigenous Reptilia is 
the tuatara (Sphenodon punclatum , tiunth.), which has been 
all but extirpated on the mainland, chiefly by the agency of 
the wild pig, the cat, and probably the grey rat. It is still 
to be found m some quantity on several of the outlying islands. 
The gecko (Naultinus pacificus) has of neoessity decreased 
with the destruction of forests, although it is still to be found 
in diminished numbers as far south as the South Gape Island, 
which is, I believe, the extreme southern limit of Reptilia. 
Several of the smaller species have become comparatively 
rare from the repeated burnings of the taramea and other 
surface vegetation, which afforded shelter alike to the lizards 
and the insects and Molluscs, forming their principal food. 

Birds. 

Birds have suffered more severely than any other section 
Of the fauna from the* ravages of introduced mammals, in 
addition to which the burning of the surface vegetation has 
deprived many species of food and shelter, while in other 
eases the, food-supply has been reduced by insects. Doubt¬ 
less a large proportion of the species that have suffered most 
severely ere forms that had lost tnuoh of their original vigour 
and were gradually dying out ; yet it is most unfortunate that 
birds of wash eieeptional interest as the kakapo and kiwi 
should have their extinction accelerated by the introduction 



8 


Tram actions.—Mis cellancous . 


of such pests as the stoat, weasel, and ferret, which are 
annihilating the surviving portions of one of the most remark¬ 
able collections of indigenous birds in the world. 

The kakapo (Strhufops iuibroptihis , Gray) has suffered so 
severely from introduced agencies that it is now on the verge 
of extinction in many districts where it was formerly found in 
comparatively large numbers. Its eggs, being merely laid in 
holes at the base of trees, have been attacked by rats, the 
young birds hv wild cats, and the old birds by dogs, stoats, 
weasels, and bv pigs. It still lingers in the centre of the 
North Island, and is found in larger quantity on some parts of 
the west coast of the South Island, but its extirpation through¬ 
out the colony at a near date seems absolutely certain. 

It is not in all cases an easy matter to determine whether 
a given species has suffered more extensively from competition 
with naturalised forms or from the direct changes in environ¬ 
ment effected by man himself. The destruction of the forest 
over wide areas at once deprives many organisms of both 
shelter and food, as in the case of tho kaka (Nestor mcridionalis, 
Gml.), which was formerly abundant where it is now rarely 
or never seen, a fact all the more to be regretted from its feed¬ 
ing largely upon insects. The kea (Nestor notabilis , Gould) has 
suffered but little from this cause, but numbers have been 
purposely destroyed on account of the ravages effected by 
them amongst sheep ; still, in the high mountain districts in¬ 
habited by this bird it cannot be considered either rare or local. 
The parrakeets (lHatyccrcus nmne-zealandw , Sparnn, and P. 
auriceps t Kuhl) occurred in large flocks, and were very de¬ 
structive to the grain-crops of the early settlers; hut under 
the combined attacks of rats, wild cats, and especially of man, 
they have become comparatively rare and local. One of the 
most interesting birds in the colony, the huia (He ter aim ha 
acutirostris , Gould), restricted to the Ruahine and Tararua 
Ranges and their offshoots, partly, without doubt, from the 
ravages of cats, but especially from the more merciless attacks 
of collectors, has become extremely rare. Formerly a pair or 
two could usually be found at the back of the Wainuiomata 
without any great difficulty, but they seem to have disappeared 
from that locality. The migratory birds, the long-tailed cuckoo 
(Eudynamis taitensis , Sparrin) and the bronze-winged cuckoo 
. (Chrysococcyx luoidns , Gml), are becoming increasingly rare, 
but without any obvious cause, except possibly the decrease of 
Qcrygonc flaviventris (Gray), in whose nest both parasites 
usually deposit their eggs. It is worth while to remark that 
both tho cuckoos may occasionally be seen all through the 
winter seasons. The silver-eye (Zosterops lateralis , Lath.), 
although still to be seen in large numbers in nearly all parts 
of the colony, is less plentiful in many districts than formerly, 
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bat the balance o£ evidence seems to point to its having been 
introduced from Australia by natural agencies. 

The tui (Prosthemadera nooai-zcalandue, Gtnl.), the bell- 
bird (Author nis melannra, Spar nil), and the stitch-bird (Pogo- 
nornis ciucta, Dubus) appear to have alike suffered from the 
diminution of their food-supply caused by the introduction of 
the honey-bee, while they have been incessantly attacked by 
cats ami rats; the tui, however, shows the greatest power of 
resistance, as it is still to be found throughout the colony, 
although in greatly diminished numbers. The bell-bird, which 
formerly existed in largo numbers in both the North and South 
Islands, has become extremely rare and local in the North, 
although more plentiful in the South; while the stitch-bird 
appears to have been driven to its last refuge in the Little 
Barrier Island, where it still forms the prey of the destructive 
collector. It has been suggested that one cause of the disap¬ 
pearance of the bell-bird from the North Island is the diminu¬ 
tion of its food-supply caused by the honey-bee, which is 

S lentiful in nearly all districts ; but this would render it 
ifficult to account for its preservation in the South Island, 
where bees are equally plentiful. It may possibly be found 
that the increase of bees has been injurious to certain indi¬ 
genous insects, but at present there is no evidence to that 
effect. 

The little bush-wren (Xenicus hugipes , Gml.) is almost 
extirpated in localities where it was once plentiful, and the 
North Island robin (Pctroica longipes, Less.) is rarely to be 
seen even in sparsely-settled districts; while the little fern- 
bird {Sphenaacm pniwtatus , Quoy and Gaiin) has become 
comparatively rare in numerous swamps and reed-beds where 
it was once common. The ground-lark (Antkns novt£~zca- 
landi<B % Gutl.) maintains its ground in country districts, al¬ 
though it has become rare in the vicinity of towns, partly, 
perhaps, from its being attacked by cats arid rats, or by 
boys still more merciless. Bo also the familiar forest-bird the 
fantail (Bhipidnra fiabellifera , Grub), although its numbers 
have been greatly reduced in nearly all localities. All, or 
nearly all, the small native birds suffer alike from the attacks 
of rats and wild eats. The saddle-back (Creadion camncula - 
tm % Gml.) has become very rare throughout the limited por¬ 
tion of the North Island to which it was naturally restricted, 
and is now in danger of extermination on the Little Barrier 
Island* where it was formerly plentiful. It is almost super¬ 
fluous to mention the increasing scarcity of the beautiful 
native pigeon (Carpophaga nQva~zealanilite> Gml.). Notwith¬ 
standing its former abundance throughout the colouv, there is 
scarcely a single district in which it is to be found in large 
numbers at the present time. Although it has not escaped 
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the ravages of rats and wild cats, the injury effected by these 
agencies is but trivial when compared with the destruction 
wrought by settlers, who have shot it during all seasons, on 
account of its value for food. The native quail {Coturnis 
novm-zcalandia , Quoy and tiaim.), once common over large 
portions of the colony, is practically extinct; so far as I am 
aware, not a single specimen has been seen for some years 
past, although it is believed to survive in the district between 
Lake Wakatipu and the Cosmos Peaks. Birds of this class 
suffer perhaps from the progress of settlement more severely 
than any others; their food is diminished, and numbers are 
destroyed by the surface-burnings so frequent in the early 
stages of a pastoral district, while they are attacked by birds 
of prey, cats, rats, and dogs whenever they venture into the 
open, and their eggs are destroyed by the weka. 

The great diminution in the numbers of the northern and 
southern wekas (Ocydrovius earli , Gray, and 0. australis , 
Sparrm) affords strong testimony to the intensity of the 
struggle for existence. Both formerly occurred in great abund¬ 
ance, both are hardy birds, and both are extremely wary; but 
under the changed conditions produced by the introduction of 
the sheep and rabbit the wekas have greatly diminished in 
numbers, and are now but seldom seen near settlements. The 
southern weka is more plentiful in mountain districts than 
the northern, but it has become more wary. Although both 
suffered to some extent from the attacks of rats, wild cats, and 
dogs, no appreciable diminution was observed until the intro¬ 
duction of stoats and ferrets, against which they are clearly 
unable to contend. The striped rail (Rallus philijjpcmis, L.) 
does not seem to have diminished so largely as might have 
been expected, but owing to the excessively shy habits of this 
bird it is not easy to form an opinion. Hutton's rail (Uabalus 
modestus, Hutt.), of the Chatham Islands, one of the most 
remarkable, as it is one of the rarest, of ocydromine birds, is 
on the verge of extinction, if it be not already extinct. It has 
only been found on the Islet of Mangare, which, according to 
a valued correspondent, is now under settlement, the first 
act of the settler having l>een to capture all the specimens of 
the Cabalus that he could find, in order to realise their market- 
value. It is a lamentable oversight that this small islet, the 
value of which could have been but trivial, was not purchased 
long ago in order to insure the preservation of this singularly 
interesting bird. 

mL. __i_/n_i._• _ i _.... m . . 




a time to increase with the progress of settlement rather 
to diminish, but of late years there has been a marked dimi. 
notion of its numbers, which may possibly be traced to the 
destruction of its eggs by the ubiquitous rat. 
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The small snipe (Oallinago pusilla , Buller) has become 
axtemely rare m the few habitats where it has been observed, 
in all probability from its eggs having been destroyed by rats. 
Mr. James Baker informed me that in the early days of Auck¬ 
land he had observed from twelve to twenty together on the 
shores of the Hauraki Gulf, but 1 believe it has not been 
observed in that locality since 1868. 

The white heron (Ardea alba, L.) has long been known 
to be extremely rare in the colony, but of late years it has 
almost disappeared, chiefly, it may be, from the rapacity of 
collectors, although it has doubtless suffered from the at¬ 
tacks of the large hawk, and from rats, (fee. The blue heron 
(Ardea sacra, Gml.) appears to have suffered but little in 
comparison with its white relative, as there are but few 
suitable places on our coasts where one or two pairs may 
not be soen by a patient watcher. Of late years extensive 
inroads have been made amongst the Anatidaa, all of which 
are greatly diminished in numbers. About fifteen years ago 
the paradise-duck (Casarca variegate, Gml.) was very com¬ 
mon on the east coast of the Wellington District, between 
Cape Palliser and Castlepoint, but*at the present time the 
traveller may ride the entire distance without seeing a speci¬ 
men. The eggs and young birds have suffered from the at¬ 
tacks of rats and wild cats, while stoats and weasels are said 
to have disposed of the adults, and numbers have been shot 
for mere sport. The same diminution of numbers lias been 
observed in the South Island, where it was always more 
plentiful than in the North. The brown duck (Ana# 
chlorotin , Gray)* the grey duck ( A . super ciliosa, Gml.) the 
little teal (Querquedida gibberifrom , Muller), and the black 
teal (;Fuligula nova-zeatemlia, Gml.), have been specially 
sought by the sportsman, with the result that where large 
numbers were formerly seen only a comparatively few indi¬ 
viduals cau be found to-day. They have also suffered severely 
from the depredations of rats. 

Speaking generally, the oceanic birds that breed on the 
coasts of New Zealand appear to have suffered but little 
from introduced enemies, their breeding-places being usually 
out of reach of rats or wild cats. Captain Fairchild, of the 
Government steamer " Hinenioa,” is of opinion that the &1- 
batros and its allies are less numerous on the Auckland and 
Campbell Islands than formerly, but the diminution can only 
have been caused by the ravages of the collector. The feet 
of the larger kinds are in demand for tobacco-pouches, and 
tile head is mounted for ornamental purposes, Some years 
ago the late Mr. Charles Traill informed me that large 
numbers had been killed on the Antarctic Islands for the 
ssfcr ef the wing-bones, which were in demand for pipe- 
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steins. But nearly all the Procellaridre, the L&ridie, and 
the Pelicanidas are still to be found in vast numbers. In 
1891 I visited the Snares, and was filled with amazement 
at the number of petrels that made their appearance on 
the approach of evening. From the surface of the sea to 
the greatest height at which it was possible to distinguish 
them they were to be seen in myriads, and gave rno such 
an idea of their vast numbers as 1 had never before been 
able to realise; while their rapid but graceful evolutions were 
a never-ending source of pleasure. The scene reminded one 
of the countless vistas of stars opened to the eye of the ob¬ 
server through a good telescope, or, perhaps better still, of 
the over advancing and receding hosts of bacteria to be 
seen in infusions under a high power of the microscope. 
The vast assemblage of penguins to be seen on the Bounty 
Islands did not impress me with nearly such overwhelming 
ideas of the numbers of marine birds as that memorable 
aerial scene at the Snares. 

The common shag (Phalaerocorax varim , Gml.), which 
was formerly frequent on the banks of fresh-water, and more 
rarely of tidal, rivers, has certainly diminished of late years, 
although there is no danger of its immediate extinction ; but, 
on the whole, there seems very little, if any, diminution in the 
numbers of the marine cormorants. 

Passing from the sea-birds to the Apterygida?, a widely 
different state of affairs is found to prevail. Apteryx mantelti 
(Bartl.) of the North Island is in much the same position as 
A. amiralis (Shaw) and A. oweni (Gould) of the South Island 
(but also found sparingly in the North). All alike are extinct, 
or nearly extinct, over large districts in which they were 
formerly so plentiful that explorers and surveyors calculated 
on their furnishing a considerable portion of the food-supply; 
but this is now entirely out of the question, and every year 
brings the date of their complete extinction appreciably closer. 
Their supply of food is indirectly reduced by the rabbits, 
which in some cases have invaded their haunts; their eggs 
are destroyed by wekas and rats; and the adult birds are 
killed wholesale by stoats, weasels, wild cats, and occasionally 
by dogs which have escaped from domestication. The com¬ 
plete extinction of these interesting birds by agencies now in 
operation will not extend over a lengthened period. 

It is not easy to determine the effects produced by intro¬ 
duced birds upon the indigenous birds of the colony, nor in all 
cases to trace the lines along which their influence has been 
exerted; but it is advisable to make brief mention of the kinds 
that have become most extensively naturalised. The Chinese 
pheasant (Phasianus torquatus t Gml,) is abundant in many 
districts, and by its superior vigour has almost completely 
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absorbed the common pheasant (P. colchicm , L.), which was 
introduced at an earlier date, and has added considerably to 
the food-supply of the colony, but, except possibly by diminish¬ 
ing the food of certain indigenous species, does not appear to 
have exercised any injurious influence. The partridge {Perdix 
cinema, Bliss.), the Tasmanian quail (Coin mix australis, 
Lath.), and the Australian quail (G\ pectoralis, Gould), al¬ 
though liberated in large numbers, have not become generally 
naturalised, chiefly owing to the ravages of rats and wild cats. 
The beautiful Californian quail (Ortyx California t, Steph.) has 
become plentiful, especially in thinly-wooded districts. The 
white swan (Cygnus olor, Gml.) has been liberated in several 
localities, and increased rapidly until the rats and Maoris 
discovered that its eggs and young birds were good for food, 
when a speedy diminution took place, so that at present its 
numbers are but small. The black swan (O'. atratus t Lath.) 
is abundantly naturalised in many localities from the North 
Cape to Canterbury, and sometimes occurs in thousands, as in 
the great lagoon at the entrance to the Opawa River, where it 
seems to have displaced Porphyria mdanotns. Its simul¬ 
taneous appearauco in so many localities between 1865 and 
1868 proves that it must have been a spontaneous immigrant, 
and that its naturalisation is not due in any large degree to its 
having been introduced by man. 

The self-assertive sparrow (Passer domes thus, L.) is per¬ 
haps more abundantly naturalised from the North Cape to 
Stewart Island than any other bird, and, although it steals 
the grain of the farmer and the fruit of the orchardist without 
scruple, makes some return by the destruction of hosts of tho 
cultivator's enemies, especially during the breeding season; 
but, occurring in such vast numbers, it must have trenched 
upon the food-supply of the smaller indigenous birds, in which 
it has been assisted by the yellowhammer (Emberiza citnnella, 
L.), the skylark (Atauda " arvemis, L.), the hedge-sparrow 
(Accentor modularius, L.), the grey linnet {Frimjilla cannatcna , 
L.)» the green linnet (F. chloiis, L.), the chaffinch (F. cartels, 
L.), the goldfinch (F. cardudis , L.), and especially by the 
starling {Stamm vulgaris, L.), which occurs in immense 
flocks m nearly all districts* The Australian mainah (My- 
cantha yarrula, Vig. et Hors.), with the thrush (Tnrdus 
musicm, L.) and the blackbird (T. nterula, L.), in all pro¬ 
bability have been less injurious. I aui not aware of any 
other birds that have become so generally naturalised as to 
require mention here. 

Mammalia. 

The indigenous terrestrial mammals are restricted to two 
species of bats—the long-eared bat (Mystacina tubcrcnlata. 
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Gray) and the short-eared bat {Chalinolobus morio, Gray), 
which, although often local, are occasionally seen in con¬ 
siderable numbers. Both are less frequent than formerly, 
owing to the destruction of large areas of forest, and pos¬ 
sibly to their food having been diminished by naturalised 
birds. The so-called Maori rat (Mus maoriinn , Hutton), 
and the Maori dog, long since extinct, were introduced by 
the Maoris, and used for food. For a loug time the Maori 
rat was supposed to have been extirpated by the black 
rat ( Mus rattus , L.), which is especially plentiful in certain 
parts of the North Island, and the grey rat (Mus dccimanus , 
L.), which is established throughout the colony. The Maori 
rat is, however, still to be found on several islets in the North, 
and appears to be not uncommon in the northern parts of the 
South Island. The ravages of the grey rat upon native birds 
have been repeatedly mentioned, but its partiality for the 
freshwater bivalve Unto aucklandicm is not so well known. 
In tributaries of the Waikato, where this mollusc is abundant, 
small heaps of its shells may be seen on the banks with the 
front margins bitten through by the rodent, which, after 
extracting the animal, has left the empty shell as a mute 
witness to his voracity. The mouse (Mus muscuhis , L.) is to 
be found everywhere, and, when occurring in great abund¬ 
ance, often causes the grey rat to abandon the field. In 
country districts it feeds upon the seeds of sheep-sorrel, wire- 
weed, and other prostrate plants during the winter season. 
The injuries effected by the wild cat are too well known to 
need further mention, and the same may be said of the dog 
escaped from domestication. 

The domesticated ox and the horse can scarcely be said to 
have exercised any directly deleterious effects on the native 
fauna, except, perhaps, upon the earthworm; but the sheep, 
by devouring the food of other animals, has been only less 
injurious than the rabbit, and, like that unwelcome intruder, 
ranges from sea-level to the limits of perpetual snow. At 

S >sent no serious damage has been sustained from the hare. 

e wild pig, however, has been a terrible enemy to young 
birds, and, in a few localities, the goat has assisted, by de¬ 
stroying the shrubs which formed their shelter. 

In addition to the widespread destruction caused by 
bringing fern- and forest-land under cultivation, the indigenous 
fauna has suffered severely from naturalised worms, insects, 
birds, and mammals--partly through the diminution of the 
food-supply caused by the invaders j from their superior 
vigour; often from their predaceous habits; and from their 
rapid increase, which in many cases has enabled them to 
crowd the native species off the field. With the exception ol 
the sheep, rabbit, cat, and especially of the stoat, ferret, and 
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weasel, the greater portion of the injury has been effected by 
animals which have been introduced through inadvertence or 
accident. 


Natural Beplackment amongst Plants. 

Before considering the injuries sustained by the flora from 
the numerous naturalised plants, it seems desirable to de¬ 
scribe a kind of natural replacement which may be observed to 
a greater or less extent in nearly all forest districts. On 
forest or scrub beiug felled and burnt off, unless grass-seed is 
sown immediately, certaiu species of fungi or of mosses make 
their appearance, Funana connivcm (Qampe), being perhaps 
the most frequent; next, the bracken ; more rarely, (Jlcichenia 
circinata (8w.). The latter, however, is soon overpowered by 
the former, and the entiro area is quickly covered with a 
luxuriant growth of “ aruhis,” thus affording a suggestion as to 
the way in which the wide fern-clad 41 pakihis " were origi¬ 
nally formed and the timber replaced by fern. But a more 
striking form of replacement is often to be witnessed: a dense 
growth of the makomako (Arislotelia raccmosa , Hook, f.) 
takes the place of the pines and broad-leaved trees which have 
fallen under the axe. Not infrequently the makomako forms 
a kind of coppice, the dense growth killing off most of the 
branches, so that the plants form long, straight rods; the 
stronger individuals, outgrowing the others, develope branches, 
and, being thus enabled to assimilate a larger amount of 
nutritive matter, become more robust, and, gaining complete 
mastery, prevent the weaker from obtaining their fair por¬ 
tion of air and light, so that at length they die out, 
leaving the more vigorous specimens to form a mako¬ 
mako grove; these repeat the process amongst them¬ 
selves, the weakest continually going to the wall, until the 
undergrowth becomes more or less open, when various shrubs 
and trees make their appearance, aod a new piece of mixed 
forest replaces the makomako, which has become compara¬ 
tively rare. In many parts of the Kaip&ra the first tree 
to make its appearance after a clearing has been formed is 
the fuchsia (Jr, excorticate, L. f.), which often occurs in vast 
abundance, to the exclusion of almost all other plants; it 
grows less rapidly, however, than the makomako, and is 
more speedily interspersed with other shrubs and trees. 
Another plant which often makes its appearance in large 
quantities after clearing is the poroporO (Solatium aviculare , 
For**,), which is less permanent than either of the preceding. 
In i86£, owing to the Maoris having tired upon our troops 
atoitf the line of the Great South Bond, between Drury and 
the Waikato, the heavy forest on each side of the rood was 
foiled for a width of about 2 chains and burnt off, when a 
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remarkably strong growth of poroporo sprang up, ami for 
many miles both sides of the road were bordered with this 
plant, which in its turn afforded temporary shelter for many 
shrubs and young trees, amongst which the totara was 
remarkably frequent. On the west coast of the South Island, 
much of tlio lowland forest when burnt off* is temporarily 
replaced by a robust growth of a large native groundsel 
(Erechtilcsprenant ho id ex, DC.), which often attains the height, 
of 5ft., most uf it, however, disappearing before the close of the 
third year, when its place is taken by fern or, more rarely, by 
shrubs and trees. When the road from Kelson to the Duller 
was formed through the Hope Valley, about 1870, the burnt 
area on each side of the road-line was thickly dotted with the 
rare pine, Podocarpus acutifolius (T. Kirk), although very few 
specimens of the plant were to be seen in the immediate 
vicinity. It is, however, already overgrown by larger trees to 
a considerable extent, and affords an instance of a phenomenon 
often observed by foresters in Europe, where certain plants, as 
Pyrola minor (L.) and P . rotuntlijoiia (L.) t make their appear¬ 
ance in forests which have recently been thinned, and, after 
increasing for three or four years, gradually die out, to reappear 
after the next periodical thinning. Much, however, has yet 
to be learned with regard to phenomena of this kind in New 
Zealand. 


Debtuuctios of Kauki Forests. 

It is now proposed to trace the principal lines along w hich 
injury has been done to the flora, and at the outset to glance 
at the agency of man. So far as the necessary results of clear¬ 
ing land for cultivation are concerned, they are sufficiently 
obvious, and have already been mentioned. But they are 
greatly aggravated and intensified when attention is attracted 
to the economic value of certain timbers, and the forest is 
felled at the demand of commerce,; the giant kauris, whose 
branches were waving high in the air long before the civilisa¬ 
tion of the West was called into existence, are thrown down, 
and these grand trees, the growth of many centuries, are in a 
brief space made available for tiie thousand requirements of 
every-day life. But before this 1ms been done rolling-roads have 
been formed, or tramways laid, involving the destruction of a 
vast amount of arboreal growth, of elegant flowering shrubs, 
of fragrant orchids, of delicate herbaceous plants, and of 
charming ferns, which never again can beautify that scene; 
for directly the last log has been removed the intelligent bush- 
man, with a recklessness which would be reprobated by a 
savage, applies a match to the dead branches, for the mere 
pleasure of seeing the blaze, and not only destroys thousands 
of promising young trees, but effectually prevents all possibility 
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of renewal, since the surface-soil, being charged with resin, 
becomes so intensely heated that all fallen seeds are destroyed, 
and the site of the forest becomes a desolation, which, after a 
short interval, is partially covered with an unattractive weedy 
growth, the seeds of which have been introduced in the wool 
or hair of animals, or the wings of birds, or blown by aerial 
currents, after a time to be slightly relieved by patches of 
bush-lawver ( Hnbtut australis , Forst.) or other uninviting 
plants. 'f here is probably no greater scene of desolation in the 
colony than the sites of the large kauri forests in the Kaipara 
district arid on the Cape Colville peninsula. In cases like this 
the direct and intentional agency of man compresses into a 
brief space a far greater amount of destruction than would be 
effected by natural agencies during many centuries. 

Injury oaubed by Cattlk. 

Whenever cattle gain access to the forest they browse upon 
the young shoots, while they consolidate the soil, thus pre¬ 
venting the germination of seeds and consequent renewal; this 
renders the atmosphere dry, and eventually leads to the de¬ 
struction of the older trees, although no actual clearing may 
have been made by man. 

Next to man, however, the chief agents in this destructive 
work are the sheep and the rabbits. Home districts are eaten 
almost bare by these close feeders, little being left except the 
tough bases of the silver-tussock (Poa emspitosa, Forst.) and 
the wiry, ligneous stems of Muhlenbeckia and similar plants; 
even the woolly leaves of some species of Celmisia are often 
closely cropped, the result being that the more delicate plants 
are all but extirpated over large areas. In a few localities 
goats have been, equally destructive. I have been informed 
that the tainui ( Pommerris apetata , Vahl.) has been com¬ 
pletely destroyed at Kawhia, where it was formerly abundant, 
and is now restricted to the south head of the Mokau River 
and the Chatham Islands. 

Injury caused by Rats. 

Borne plants formerly plentiful have been to a large extent 
destroyed by the pig and the rat (Mm rattrn , L., and If. 
decumanm, JL), as the curious orchid (Oastrodia cunnmghamii , 
Book, f.), the tubers of which are higiiiy nutritious. This 
platrthas become very rare in districts where the black rat is 
glentotul. On one occasion, in 1874,1 found three remarkably 
fine specimens, quite 2ft in height, with tubers 6in. or 7in. in 
1ahfSft, and placed them in what seemed a safe place in a hut 
at Omaha, tint itring the night they were carried off by the 
rodents. Both title pig and the grey rat feed upon the fleshy 

* 
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Injury caused my Insects. 

A small native beetle, which I have not been able to 
identify, has greatly reduced many species of Celinma and 
other Composite by depositing its eggs on the disc florets, 
where they quickly enter the larval state, and destroy the 
carpel before it reaches maturity. The great increase of this 
insect during recent years is doubtless caused by the frequent 
burning of the surface vegetation, and consequent destruction 
of the lizards and predatory insects which kept the beetle 
in check. Several species of Diptera which are equally 
destructive doubtless owe their rapid increase of late years to 
the same cause. 

Displacement my Introduced Plants. 

In many instances a comparatively few species of natural¬ 
ised plants have taken possession of sea-beaches, completely 
displacing the original vegetation by their more vigorous 
growth and their vast numbers—simply crowding it out by 
depriving it of air and light, and to a large extent absorbing 
its nourishment. This may be seen, for instance, south of 
the Township of Iiaikoura, where a broad stretch of land at 
the water-margin is wholly given up to such weedy plants as 
the common brome-grass (Bromus stcrilis , L.), docks (liumex 
obtusifolius , L., It. crispus , L., &c.), fleabane ( Erigcron caw 
densis , L.), catch-fly ( Silene anglica , L.), Yorkshire-fog (Holcus 
lanatns , L.), and others, perchance intermixed with ono or 
two native plants of similar habit. Here the displacement is 
almost complete, the original littoral vegetation having been 
driven to a few peculiarly favoured spots, where it maintains a 
somewhat precarious existence. 

The displacement of the New Zealand flax {Vhormium 
tenax , Forst.), the coarse sedge known as toe-toe-whatu* 
manu (Cyperus mtulatns , A. Rich.), and the common fern 
Pteris esculenta, Forst.), by European grasses and clovers 
is so striking that it has arrested the attention of the na¬ 
tives; and, indeed, it is calculated to attract the notice of 
even a casual observer, for the indigenous species mentioned 
are so robust that the mere idea of their being overcome in 
the struggle for existence by such plants as clovers and grasses 
seems almost absurd: but the fact remains. Seeds of rye¬ 
grass, meadow-grass, white or red clover, &c., germinate by 
the side of the coarse-growing toitoi, and gradually abstract 
the moisture whicli it has been enjoying undisturbed; the 
growth of the sedge becomes less vigorous, while that of the 
interlopers is more robust. The result would not be in doubt 
were the plants now left undisturbed, but an overpowering 
force comes to the help of the invaders—the rich grass attracts 



T. Kirk. — Displacement of Species in New Zealand • 19 

cattle an A horses to graze upon it; this increases the vigour of 
the grass, while the native plants have to contend against the 
consolidation of the soil caused by the trampling of heavy 
stock; this further invigorates the interlopers, and enables them 
to continually extend their area by giving off new shoots from 
the base, and occasionally by producing seed. As their growth 
increases the vigour of the toitoi perceptibly diminishes, and 
its ultimate extinction is certain, although the process may 
occupy several years. The occasional replacement of manuka 
(Leptospennmn scoparium , Forst.) and other shrubs by grasses 
is still more striking. Hir George Grey drew my attention to 
this fact on iny first visit to the Kawau, in 1864, where the 
naturalised Sporoholus indie us (R. Br.) was spreading amongst 
manuka from 5ft. to 8ft. in height, forming a sward which, 
notwithstanding the coarse character of the herbage, was 
closely cropped by. stock, to the beuefit of the grass and 
injury of the shrub. But even this is less surprising than an 
instance of a similar kind at the Bay of Islands, where 
a delicate and slender naturalised love-grass (Eragrostis 
brownii, Noes) is exerting the same influence on a large 
scale. Introduced grasses exhibit similar action upon many 
native grasses in all parts of the colony and at all elevations. 
In the Upper Waimakariri, Triodia exitjua (T. Kirk) often 
forms a compact and extensive sward, winch is usually able 
to resist aggression on the part of its indigenous allies, but if 
a single grain of rye-grass (Lolium perenne, L.) or meadow- 
grass (Poa pratemis , L.) falls amongst it and germinates, the 
continuity of the sward is speedily interrupted and a process 
of disintegration sets in which ultimately destroys the whole, 
or reduces it to small tufts or patches. The same result is 
often exhibited at the expense of more robust plants. The 

S adual replacement of the Spaniard (Aciphylla colensoi , 
ook. f.) by self-sown pasturage-plants is most remarkable. 
It seems next to impossible that the large rigid bayonet-like 
leaf-segments which surround the base of the flower-stem in 
this strange plant should be injured by a growth of soft 
herbs, however compact: yet, so it is: dense masses of the 
Spaniard actually impenetrable to stock of any kind are de¬ 
stroyed by this simple agency. When once its vigour is 
reduced the ultimate destruction of the Spaniard is simply a 
matter of time. The common spear-grass ( A . squarrma, 
Forst.) is often displaced in the same way. 

Aiiu&axation or Native and Introduced Plants. 

But there is another aspect to the case; for, however 
remarkable it may seem after the statements that have just 
been made, certain slender native grasses, of great value on 
Aoeouht of their nutritive qualities, are able to resist the 
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invaders, and ultimately become amalgamated with them, to 
the great benefit of the stock-grower. Microlatna stipoides 
(B. Br.) and Danthonia pilosa (R. Br.) are fair examples of 
this group. 

Replacement tiy Epackids. 

One of the most interesting instances of replacement that 
has been observed up to this time is now in progress on the 
Te Karaka flats, betwoen Papatoitoi and Drury, in the Auck¬ 
land District. These flats for many miles are clothed with a 
dense, but not always luxuriant, growth of manuka, manuka- 
raunui ( Leptospermum ericoides t A. Rich., Dracophyilutn ur - 
villeanum , A. Rich.), mingimingi (Cyathodes acerosa, R. Br.), 
dsc., the manuka being the prevailing plant. Rather more 
than forty years ago the late Dr. Sinclair and General Bolton 
discovered the beautiful Epacris purpurasccns (R. Br.), a native 
of New South Wales, in this locality, when it was rightly con¬ 
sidered by Sir Joseph Hooker to have been introduced.* Fifteen 
years elapsed before it was seen by other botanists, when it 
was found in several places on the flats, presenting the aspect 
of a truly indigenous plant, and attaining the height of from 
2ft. to 6ft. or more. From the great quantity in which it was 
found I was erroneously led to consider it indigenous, and 
this conclusion has been generally accepted. IMore recently 
it has been observed in localities fully twenty miles distant. 
In 1875 three plants of another species (L\ microphylia , R, Br.) 
were discovered by A. T. Urquhart, Esq., in the same district. 
This species is also a native of New South Wales, but has a 
wider range, extending to Queensland, Victoria, and Tas¬ 
mania. In three years the plant increased to such an extent 
that it formed “ a dense mass 60 yards in circumference, 
the intermediate vegetation— Leptospermum , Pomaderris 9 and 
Pteris —being almost completely destroyed."! In 1887 I had 
the pleasure of visiting the habitat under the guidance of 
Mr. Urquhart, and found that not only had the area occupied 
by the plant been greatly extended, but that colonies nad 
been formed at a greater or less distance from the original 
centre, and would in their turn form new centres of distribu¬ 
tion. Mr. Urquhart also pointed out a very old specimen of 
another species, E. jmlchem (Cav.), also a native of New South 
Wales: tins was surrounded by numbers of young plants, which 
were producing perfect seed, and increasing at a rapid rate. My 
friend informed me that he had discovered a colony of this 
species at some distance from the parent plant, but, unfortu- 

•Jl. N.Z., vol. ii., pp. 821 and 834, 

t Tran*. N.Z. Inst., vol. ii. (I860), p. 107. 

t Trans. N.Z. Inst., rob zviii. (1881), p. 864. 
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irately, I had not time to visit it. These three species were 
alike extending their area mainly in the direction of the pre¬ 
vailing winds, and would, 1 am convinced, be able practically 
to replace the indigenous vegetation over the entire area if 
not interfered with by man. This instance of replacement is 
replete with interest, as it is almost the only case in which there 
is clear evidence of the seeds of phanerogamic plants having 
been carried by aerial currents over a distance of from 1,200 
to 1,400 miles and becoming established in a new country. 

Displacement and Incheask. 

The blue-gum (Eucalyptus globulus* Lab.) in some locali¬ 
ties shows itself able to compete with the indigenous vegetation 
under special circumstances. Seedlings germinating amongst 
manuka 4ft. or 5ft. in height will speedily overtop it. In 
several localities self-sown plants are found by thousands, and, 
as a second generation of naturalised plants is already to be 
found, there can be no doubt that if not interfered with it 
would entirely alter the aspect of large portions of the colony. 
E . piperita (Sm.) and E. rostrate (Schl.) appear to have the 
same power of adapting themselves to new situations, although 
perhaps not to an equal extent.. 

The brush-wattle (Albizzia lophantha , Benth.), a native of 
Western Australia, is able to destroy the strongest vegetation 
in open manuka country, as may l>e seen in numerous locali¬ 
ties; while the tan-wattle (Acacia decurrem, Willd.) and the 
silver-wattle (A. dealbata , Link.), although much slower, are 
equally effective in the northern districts. Another Australian 
plant, Hakea acicularis] (8m.), according to Mr. Cheeseman, 
“ has established itself over several miles of open manuka 
country at the foot of the Waitakerei Itanges, and is increas¬ 
ing fast.' 9 Gobbet’s locust-tree (Uobinia pseudacacia y h .) forms 
large groves in the Waikato and other localities; its lofty 
stature and numerous suckers effectually prevent the growth 
of other vegetation. The well-known furze (Ulesc turopesus, 
L.), by its dense habit, has killed tauhinu (Pomaderris phy - 
licifolta, Lodd.), manuka; <fcc., over large areas, and is continu¬ 
ally extending, while its near relative, the broom (Gytism 
scoparius i Link.), is no less troublesome. The injury to 
pasturage caused by the sweetbriar (Rosa rnbiginosa, L.) is 
unhappily too well known to need special mention; but few 
are equally familiar with its power of overcoming manuka 
and other shrubs of similar habit; The dog-rose (2i. canina, 
L.) exerts the same influence to a less extent in several dis¬ 
tricts of the South Island; while various forms of the European 


4 Trees. Jtf Inti., vol. xvf. (1888;, p, 388. 
f &Z, lust., voL xv. (1883), p* 391. 
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blackberry (Ilubus fruticosus, L.), &c., by overgrowing their 
unfortunate competitors, deprive them of light and air while 
absorbing their nourishment. 

The tutsan (Hypericum andromnum , L.), although little 
more than a strong-growing herb, less robust than any of the 
plants previously mentioned, has become abundant in cer¬ 
tain districts, and is able to compete successfully with manuka, 
karamu, hange-hauge, and other shrubs of stronger growth. 
Its seeds appear to be disseminated by birds. 

Two trees may be mentioned here, although they do not 
perhaps displace the indigenous vegetation to any great extent. 
They never perfect seeds or give off suckers, yet they have 
become self-diffused along the margins of rivers and in similar 
situations to such an extent as to impart a distinct character 
to the landscape in certain districts. They are the weeping- 
willow (Salis babylonica ), a native of Northern China, aud the 
crack-willow (S. fragilis, L.), of Northern Europe. Twigs of 
these trees are easily detached, and are floated by the river to 
new situations, where they quickly take root and develops with 
rapidity, so that in certain situations navigation is impeded. 

Intuoduced Plants on Bkoken Soil. 

Introduced plants compete with indigenous species for the 
possession of any newly-loosened surface, and especially for 
waste land. The margins of newly-formed roads are sueedily 
clothed with a dense growth of sheep’s-cress, docks, tlustles, 
Yorkshire-fog, and many others, mixed with the native piripiri 
(Accena sanguisorba , Vahl.), toad-grass (Juneus bufonim , L.), 
Danthonia semi-anmdaris (R. Br.), and when neglected form 
splendid nurseries for injurious insects and fungi. Crumbling 
places on hillsides in many localities are quickly covered 
with a strong and permanent growth of the blessed-thistle 
(Silybuih marianum t Gcertn.), which distributes vast quanti¬ 
ties of seeds, and overcomes indigenous and introduced plants 
alike, forming continuous masses of variegated foliage in the 
early Bpring, but presenting a ragged and untidy appearance 
during the autumn and winter months. The common spear- 
thistle (Cnicus lanceolatus , L.) furnishes a striking example of 
the ability of a plant to seize upon situations suitable for its 
growth; in many districts immediately after the bush is 
burnt off the entire area is overrun by this rapacious invader, 
which exhibits a dense luxuriant growth often 4ft. to 6ft, 
high, preventing the growth of grass, and forming an almost 
impenetrable mass. The growth becomes less luxuriant dur¬ 
ing the second season, so that the grass is able to make head¬ 
way, and by the end of the fourth season only a few old 
thistles have retained sufficient vigour to reassert themselves, 
The so-called Californian thistle (C. arvensis, Curtis) is the 
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only naturalised species capable of injuring pasturage to any 
serious extent, ana, unhappily, it is often the cause of serious 
loss to the past ora list and agriculturist. The Gundagai thistle, 
as it is called in New Zealand (Carduns pycnocephalus , Jacq.), 
flourishes on newly-disturbed soil in many localities, but is 
comparatively rare on grass-laud. 

Wheuever the finely-comminuted basaltic scoria of the 
Auckland isthmus is disturbed, a luxuriant crop, chiefly of 
naturalised plants, speedily makes its appearance, but amongst 
them one of the most abundant is the indigenous Ghent)podium 
carina turn (R. Br.) # although not a specimen may have been 
seen in the vicinity until the surface was disturbed. After the 
second year the number of plants is greatly diminished, and 
during the fourth year only solitary specimens are to be found. 
A similar instance has been observed at Caj>e Whanbrow, 
uear Oamaru. Whenever the fine silt which covers the sur¬ 
face is disturbed, Lepulium tenuicanle (T. Kirk) and the indi¬ 
genous form of A triple *r patula (L.) make their appearance in 
abundance, although usually both plants are only to bo found 
in small quantity. 

Natukaused Aquatic Plants. 

The increase of the watercress (Nasturtium ampliibium , 
R. Br.) in streams and watery places is phenomenal, and 
attracts the attention of new arrivals on account of the 
excessive luxuriance and robust growth of the herb, which 
is not infrequently from 3ft. to oft. in height above the water- 
level, and often impedes the passage of boats. This luxuri¬ 
ance is chiefly due to the mildness of the climate, and has 
a singular parallel in one locality in England. At the Wyken 
Colliery the water pumped up from a great depth is of a high 
temperature, and nows into a stream which expands into a 
large, shallow pond. As the pond is never frozen, even in the 
severest weather, the watercress is almost as luxnriant as in 
New Zealand. 

The Canadian water-weed (Auacharis alsinastrum, Bab.) 
simply ohokes the River Avon at Christchurch, and has been 
carried by aquatic birds to other streams in Canterbury and 
Otago, but is rare in the North Island, being restricted, so far 
as known to me, to a river near Mongonui, and another in 
the Bay of Plenty. It is of considerable interest, owing to its 
being the only submerged aquatic plant that has become 
naturalised in the colony. 

Natueawsed j?UNOi. 

Several naturalised fungi are highly injurious to the indi¬ 
genous vegetation, as the ergot (Olaviceps purpurea , Tul.), 
which infests numerous native grasses; the clematis cluster- 
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cup (CEcidium cle.matidis , DC.), frequently infests Clematis 
colensoi and other species almost to the point of destruction, 
the stem, petiole, and even parts of the flower becoming 
thickened and distorted under its attacks: but the limits of 
this address will not permit mo to enter into detail. 

Rate of Incbkabe. 

As the number of species more or loss completely naturalised 
in the colony is upwards of five hundred, it becomes a question 
of some interest whether additions will be made to the cata¬ 
logue at the same rate during the next half-century as in the 
past; if so, the number of species of naturalised and indi¬ 
genous Phanerogams would be about equal, and many of the 
latter would be crowded out of the field. A satisfactory 
answer may, 1 think, be given. 

The first catalogue of naturalised plants was published in 
the original “ Flora of New Zealand,” vol. ii. f p. 821 (1855). 
It comprises sixtv-one species, seventeen of which must be 
excluded as erroneous, leaving forty-four naturalised species. 
The second list, published in the “ Handbook of the New 
Zealand Flora,” p. 757 (1807), contains 171, from which 
twenty-one species must be deducted as included on insuffi¬ 
cient grounds, leaving 150 species naturalised. A list prepared 
by the present writer was published in “ Transactions of the 
New Zealand Institute,” vol. ii., p. 131 (1869); it embodied all 
that was then known on the subject, and enumerated 292 
species, a summary of which, given at page 346, showed forty- 
one species erroneously included, or of uncertain position, and 
251 species truly naturalised. During the three following 
years I added fifty-three species to the list, making a totiu 
of 304 species known to me at the date of my ceasing to reside 
in Auckland. In 1882 Mr. Gheeseman published a list of the 
naturalised plants of the Auckland District, in which he raised 
the total to 382; but this does not include a few species seen 
by myself, and still unpublished. At the present time the 
number of species is certainly over five hundred, as already 
stated. Making all fair allowance for the imperfection of the 
records for 1855 and 1869, it will be seen that naturalised 
species have increased with great rapidity during the last fifty 
years. But it is not probable that this rate can be main* 
tained; the number of encroaching species suitable for a given 
habitat, after all, must be limited, and it may well be that the 
limit for New Zealand, so far as introductions from Europ ea n 
countries are concerned, is very nearly reached. As bearing 
upon tliis point, it may be remarked that, as many of the 
naturalised plants of different countries are migrants from a 
common centre, a large proportion must necessarily be iden¬ 
tical ; for instance, out of 243 species enumerated by Mr, C, 
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Moore, F.L.8., as naturalised in New South Wales, fully 
three-fourths are naturalised in New Zealand also; the re¬ 
mainder, consisting chiefly of plants from warmer countries, are 
not capable of becoming naturalised here. Again, out of 103 
species of plants recently introduced with ballast from Buenos 
Ayres, eighty-six were already naturalised here. 

The distribution of naturalised plants in the colony follows 
to a very great extent the same lines as those of the indigenous 
flora: the number of species decreases rapidly southward. 
Upwards of four hundred and twenty species are found in the 
Auckland District, but no other district in the colony contains 
so large a number; less than three hundred species would be 
found in the Wellington District. It must, however, be 
remembered that the climate of Auckland is much more 
favourable to the naturalisation of plants from warm tem¬ 
perate climates than that of any other part of the colony. A 
singular illustration of this has been recently given. A large 
quantity of ballast taken on board at Buenos Ayres was dis¬ 
charged at Wellington irorn a vessel loading for Europe. Over 
a hundred species of plants made their appearance on the 
ballast before the close of the second summer, the great 
majority being plants already naturalised in the Auckland 
District; twenty*seven species, however, had not previously 
been observed in Wellington, and of these seventeen species 
had not previously l>een seeti in any part of the colony. In all 
probability not more than two of these will become naturalised 
—most likely only one. But had the ballast been deposited 
on the light scoria soil of the Auckland isthmus instead of on 
the stiff Wellington clay it is absolutely certain that in the 
absence of interference fully one-third would have become 
established—probably more. 1 will only add, as an additional 
reason for not expecting so large an increase in the number of 
introductions as formerly, that during the last fifteen years 
great improvements have been made in cleaning garden-seeds, 
agricultural seeds, and cereals, which will not only tend to re¬ 
duce the number of species likely to be introduced in the 
future, but to prevent the yearly importation of certain species 
which at present are but partially naturalised. Chiefly from 
this cause certain Bpecies, such as Fnmaria ojficinalk (L.), Lepi- 
dmn campastre (B. Br.), P&paver rheeas (L.), Githago segettm 
(Deaf.), Soanditi pecten-mneris (L.), are less plentiful in many 
districts than they were twenty years ago. 

Pohsiblb Extinction of Indigenous Species. 

. It is scarcely to be feared that any large number of 
mdi^noue. species will become exterminated unless under 

r uta) conditions not yet realised. It has been shown that 
aspect of vegetation over large areas may be changed by 
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displacement, but it does not follow that this would involve 
the absolute extinction of many, or even of any, indigenous 
species. Displacement rarely passes into absolute replace¬ 
ment ; after it has reached a certain stage the invaders lose a 
portion of their vigour, and become less encroaching; a 
portion of the indigenous vegetation becomes gradually inured 
to light and air, the severity of the struggle becomes less 
intense, and a gradual amalgamation takes pla^e between the 
invaders and the invaded, which of itself facilitates the pre¬ 
servation of many of the more delicate kinds, while those less 
fitted to hold their place in the contest become restricted to 
those habitats which are of a peculiarly favourable character. 
The danger of extinction is greatest for those endemic species 
which are so remarkably local; for instance, Epilobium 
brevipes (Hook, f.), restricted to a solitary habitat on Mount 
Torlesse, and another in the Awatere, may at any time be 
destroyed by an unusually hungry rabbit or sheep, and one of 
the most interesting plants in the colony blotted out of 
existence. Clianthus jmnicevs (Banks and Sol.) is already 
restricted to one or two islets where sheep are unknown, 
and owes its preservation in a wild state to their absence. 
Loyania rfepressa (Hook, f.), Myrsine 7nontana (Hook, f.), and 
Abrotanclla pusilla (Hook, f.) are in exactly the same position 
as Epilobium brevipes , The list might be* increased, but it 
is needless to mention others. 

Protective Measures. 

In 1868 Professor Hutton and myself pointed out the 
desirability of having the Little Barrier Island proclaimed 
a reserve for the protection of the native birds, with which 
at that time it abounded. After the lapse of a quarter of a 
century this has been partially effected. The Little Barrier 
Island in the north, and Resolution Island in the south, 
have been proclaimed reserves for the protection of native 
birds and plants; but the work of destruction is still being 
carried on. No serious attempt has been made to place on 
either island the birds or plants whose existence is most 
imperilled, although any of the endemic birds or plants of 
the North Island would find a suitable place of refuge on 
the Little Barrier, and those of the South on Resolution 
Island, which is specially adapted to the growth of alpine 
plants and the endemic Bpecies of the Antarctic islands, 
uwing to the variations from the typical form exhibited by 
the birds of the Snares, the Auckland Islands, Campbell 
Island, Antipodes Island, &c., they have attained a high 
commercial value, and are therefore, at this time, peculiany 
exposed to the rapacity of collectors. It is possible to pre- 
vent their extinction by the immediate removal of repreBenta- 
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tives of each specie** to Resolution Island if the work is taken 
in hand at once, and the island placed under the care of a 
skilful curator. If it be postponed for any length of time, 
who can say what may occur ? It would require a very short 
time indeed to destroy every land-bird on Antipodes Island, or 
on the Snares; and, now that attention has been drawn to 
their interest, their value, and to their limited power of flight, 
the danger has become urgent. 

If this address should be instrumental in drawing atten¬ 
tion to the danger and accelerating the adoption of protec¬ 
tive measures it will not have been given in vain ; but I ven¬ 
ture to hope that it may be productive of still greater benefit 
in leading some of those present to investigate the phenomena 
of change and replacement which are now in progress, and in 
the results of which we are so deeply interested, before the 
opportunity has passed away for ever. 


Art. II, —True Instincts of Animals. 

By Ohaulek W. Purnell. 

[Read before the Philosophical Institute of Canterbury , 1st May, 16/tf.l 

The definition of the term “ instinct " has been greatly nar¬ 
rowed of late years by scientific, thinkers. Formerly, every 
action of an animal betokening intelligence was attributed to 
instinct, but latterly the term has been restricted to actions 
like that of cell-making in the bee, the construction of dams 
and canals by the beaver, and so forth—actions w T hich are per¬ 
formed in an apparently mechanical manner by one generation 
after another, and seem to be prompted by some other faculty 
than intelligence. It is now admitted that many acts done 
by the higher animals must owe their origin to a faculty akin 
to, if not identical with, human reason; but the apparently 
unchanging and invariable nature of such actions as those just 
mentioned—as the construction of webs by spiders and nests 
by birds, and the migration of birds—seem to mark off these 
actions from the variable acts which are done upon the spur 
of the moment at the bidding of the animal's intelligence. 

I think we can restrict the definition still further. Writers 
upon this subject have not taken sufficiently into account how 
much the young animal may be taught by the old, and how 
much it can learn through imitation and from its own observa¬ 
tion. The migratory habits of certain birds, for example, are 
always set down to 44 instinct M ; but birds usually migrate in 
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flocks, and, in any case, with the young bird it is * 4 follow my 
leader." The same remark may be made concerning the 
migratory habits of the Norwegian lemming, the salmon, and 
other animals. The periodical shifting of their places of abode 
by certain animals may be regarded as racial habits, in which 
the offspring are trained by their parents or seniors; and it is 
no more necessary to assume the existence of a special faculty 
to account for the habit than it would be to assume the 
existence of a special faculty in mankind to account for the 
custom of some human families to shift periodically from the 
town to the country. 

The nest-building habits of birds may be similarly ex¬ 
plained, and even such extraordinary habits as that of^ the 
Australian Megapodidaj, which build up immense mounds of 
vegetable and other matter and deposit their eggs in the 
middlo, leaving them to be hatched by the heat evolved from 
the fermentation of the decaying mass. One member of this 
family—the Lcipoa ocellata —forms a pile as much as 45ft. in 
circumference and 4ft. in height of leaves thickly covered 
with sand. It is assumed that these birds construct the 
mounds without teaching or knowledge acquired by observa¬ 
tion ; but I see no warrant for such belief. How the racial 
habit was originally acquired is a fair subject for research; 
but, having once been acquired, and the propensity incorporated 
(so to speak) in the bird’s mental system, it is easy to com¬ 
prehend how the young megapod may acquire the art of build¬ 
ing a mound, either from direct observation or from seeing 
other birds perform.the work. 

The beaver’s remarkable habits of constructing dams and 
water-canals, which, if constructed by human beings, would 
be deemed proofs of considerable engineering skill, illustrate 
my proposition. The beavers dwell together in families in 
artificial habitations called 4 * lodges,” which are tenanted 
by generation after generation. Some of the works con¬ 
structed by the beaver, too, are of groat antiquity, and there 
is an instance upon record of a beaver-dam which appeared, 
upon investigation, to be about a thousand years old, and was 
still in use. The young beaver remains in the parental lodge 
until the summer of its third year, when it starts housekeep¬ 
ing for itself; so that it has ample opportunity during its 
residence in the parental domicile for receiving instruction 
from its elders in the peculiar ways of beaverdom; and when 
it does begin life upon its own account it still enjoys oppor¬ 
tunities of acquiring engineering skill by observing the labour* 
of other beavers, and from its own experience. Probably its 
earlier works are less perfect than those which it executes 
when it grows older, just as the nests made by young birds 
are seldom as perfect as those made by older ones. 
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Cats and dogs instruct and correct their young; so do 
monkeys. Tigers and wolves teach their young how to hunt 
and kill their prey; and, speaking generally, the adult Car¬ 
nivora train their offspring for the oattle of life. 

Some of the most remarkable so-called instincts displayed 
by animals can be accounted for in the same way, and when 
we come to analyse these instincts we find that they are 
nothing more nor iess than tribal habits, passed on from gene¬ 
ration to generation, and acquired in a similar way to that 
in which the racial habits of mankind are acquired. Let 
us take for example a singular instinct of the huanaco, or 
guanaco, a small camel-like animal found in South America. 
In the southern part of Patagonia there are 4 dying-places of 
the huanaco, to which all individuals inhabiting the surround¬ 
ing plains repair at the approach of death in order to yield up 
the ghost there. 41 The best known of these dying- or burial- 
places/’ says Hudson in 44 The Naturalist in La Plata,” “are 
on the banks of the Santa Crus and Gallegos Rivers, where 
the river-valleys are covered with dense primeval thickets 
of bushes and trees of stunted growth. There the ground is 
covered with the bones of countless dead generations.” '* The 
animals,” says Darwin, 14 in most cases must have crawled 
before dying beneath and among the bushes.” This peculiar 
habit of the huanaco seems to be of a local nature, restricted to 
South Patagonia. In Northern Patagonia, and on the Chilian 
and Peruvian Andes, where the huanaco is also found, no such 
instinct has been observed. Mr. Hudson endeavours to ac- 
oount for the origin of this habit by assuming that, in far 
distant ages, the huanaco “ had formed a habit of congre¬ 
gating with its fellows at certain seasons at the same spot; 
further, that there were seasons of suffering to the animal— 
the suffering, or discomfort, or danger, having in the first 
place given rise to the habit. Assuming, again, that the 
habit had existed so long as to become a fixed immutable 
instinct, a hereditary knowledge, so that the youug huanaco, 
untaught by the adults, would go alone and unerringly to the 
meeting-place from any distance, it is but an easy step to the 
belief that, after the conditions had ohanged, and the refuges 
were no longer needed, this instinctive knowledge would still 
exist in them, and that' they would take the old road when 
stimulated by the pain of a wound, or the miserable sensa¬ 
tions experienced in disease, or during the decay of the life- 
energy, when the senses grow dim, and the breath fails, and 
the blood is thin and cold/ 1 Mr. Hudson’s theory is a not 
improbable explanation of the origin of the habit; but it seems 
to be an unwarranted assumption ou his part that the young 
huanaco, about to die, proceeds to one of these dying-places 
without being taught by the adults to do so. The huanaco is 
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a gregarious animal, and usually goes about in small herds, 
each containing from half a dozen to thirty animals ; Jmt Mr. 
Darwin states that he saw one herd which must have con¬ 
tained at least five hundred huanacos. Inasmuch as the habit 
in question is only exercised once during the huanaco’s life¬ 
time, and then just before death, and is not wanted as part of 
its daily round of occupations, it seems rather far-fetched to 
suppose that the habit is become so ingrained in the mental 
constitution of the animal that the memory of it invariably 
revives upon the approach of death, and leads the animal 
unerringly to a dying-place. Even if we assume that an 
irresistible desire to seek for a dying-place seizes the animal 
upon the approach cf death, it is difficult to understand how 
the knowledge of the whereabouts of a dying-place could be 
inherited. It is a far more likely supposition that if a young 
huanaco is in extremis the older members of the herd expel it 
from their ranks, as other sick and wounded animals are usually 
expelled by their fellows, and indicate to it whither it should go. 

Traditional and tribal memories, perpetuated by com¬ 
munication from old to young, will account for such habits 
as the hive-making habits of the bee and the domestic and 
military habits of the various species of ants, which are so 
commonly regarded as typical of the more wonderful develop¬ 
ment of instinct in the lower animals. Even Charles Darwin, 
calm philosopher as he is, writing about the intelligence of 
ants, rapturously observes, ‘‘The brain of an ant is one of the 
most marvellous atoms of matter in the world, perhaps more 
so than the brain of a man.” In point of fact, an ant does 
not possess a brain, although it does possess an assemblage 
of ganglia which in the higher animals develope into a brain. 
The large number of ants and social bees which dwell together 
in communities, and the rigour of their social organization, 
make the education of the young ant or bee a matter of com¬ 
parative ease. It is born into the midst of an active com¬ 
munity, living day after day on a system of unchanging 
routine, and the young ant or bee naturally fails into step 
with its fellows. A child born and bred in a camp would 
naturally acquire military habits. The young ant* neverthe¬ 
less, seems to receive special instruction from its elders. 
Romanes, summing up the results of the observations made 
upon this subject, says, “The young ant does not appear to 
come into the world with a full instinctive knowledge of all its 
duties as a member of a social community. It is led about 
the nest, and ‘ trained in a knowledge of domestic duties, 
especially in the case of the larvae/ Later on the young ants 
are taught to distinguish between friends and foes. When on 
ants* nest is attacked by foreign ants the young ants never 
join in the fight, but confine themselves to removing the 
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pupee; and that the knowledge of hereditary enemies is not 
wholly instinctive in ants is proved by the following experi¬ 
ment, which we owe to Ford: He put young ants belonging 
to three different species into a glass case with pupa) of six 
other species, all the species being naturally hostile to one 
another. The young ants did not quarrel, but worked to¬ 
gether to tend the pupae. When the latter hatched out an 
artificial colony was formed of a number of naturally hostile 
species, all living together after the manner of the * happy 
families' of the showman." 

Amongst the hive-bees, the younger ones are usually left 
at home with a small number of older bees to perform the in¬ 
ternal work of the hive while the remainder of the older bees 
go out to collect honey and bee-broad. What deduction can 
be drawn from this fact save that the younger bees are gradu¬ 
ally trained to a knowledge of their duties as members of the 
community? Even bees of mature age seem to teach one 
another. Huber sasv a bee building upon the wax which had 
already been put together by her comrades. Hut she did not 
arrange it properly, or in a way to continue the design of her 
predecessors, so that her building made an undesirable corner 
with theirs. “ Another bee,” says Huber, “ perceived it, pulled 
down the bad Work before our eyes, and gave it to the first in 
the requisite order, so that it might exactly follow the original 
direction." 

Of course, tho fact that many so-called instinctive acts are 
really the products of education aud experience does not clash 
with the view that animals may he, aud probably are, born 
into the world with a hereditary predisposition to certain 
tribal habits which render instruction in tho performance of 
those habits easier and more effective than it would otherwise 
be, just as some human families are endowed with musical 
gifts, aud the children in such families more teadily acquire 
the technical skill necessary for the efficient exercise of the 
musical art than children of families destitute of suoh special 
gifts. The mental like the bodily structure of any siugle 
animal is the sum and outcome of all its progenitors' 
faculties; and, just as its body is better iittod to perform 
certain acts than others, so its mental organization is better 
fitted for certain mental operations than it is for others. 
Body and mind are correlated, and work in unison. The 
web-building spiders secrete web-building material in their 
bodies, and possess highly-specialised organs enabling them 
to produce the material in such manner and abundauce that 
it can be used in the Construction of snares. And* as this 
specialised anatomical structure has gradually been evolved 
from simple beginnings, the mental faculty required for the 
construction of snares has been evolved with it. The spider 
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may be said to be endowed with mental as well as physical 
spinnerets. Those oft-repeated acts which are required for 
the preservation of the animal’s life become so interwoven 
with its mental fabric as to be inseparable from it, and per¬ 
formed almost mechanically. Hence, the newly-born animal, 
inheriting a special bodily structure, and a mental endowment 
corresponding with it, is apt and ready to perform such 
acts even without special education. It may be taken for 
granted that any human being with his bodily organization 
intact would in process of time learn to walk of his own 
accord, even if placed in circumstances which had precluded 
him from seeing any other human creature walk, or from 
receiving any instruction in the art of walking. 

If we eliminate all such habits as may have been acquired 
without teaching or observation, we shall find left compara¬ 
tively few lixed habits of animals which, in the present state 
of our knowledge, cannot be accounted for by the individual 
having received instruction from its fellows or gained know¬ 
ledge from its own observation ; and it is to such habits that 
1 propose to restrict the term “instinct.” For the purposes 
of this paper I will call them “ true instincts.” These in¬ 
stincts are confined almost exclusively to insects. By way of 
illustration 1 will take the case of the caterpillar of a butterfly 
(Thekla) referred to in Darwin’s * 4 Posthumous Essay on In¬ 
stinct,” printed as an appendix to Romanes' “ Mental Evolu¬ 
tion in Animals.” This caterpillar feeds within the pome¬ 
granate ; but when full-fed gnaws its way out (thus making 
the exit of the butterfly possible before its wings are fully 
expanded), and then proceeds to attach with silk threads the 
point of the fruit to the branch of the tree, so that it may 
not fall before the metamorphosis of the insect is complete. 
Hence, the larva works on this occasion for the safety of the 
pupa and of the mature insect which it will never see; and 
there is apparently no means by which it can receive instruc¬ 
tion, since no visible intercourse takes place between the 
butterfly which laid the eggs from which the caterpillar is 

E reduced and the caterpillar. When considering this pro- 
lern we must firmly grasp the fact that, although the cater¬ 
pillar, the pupa, and the mature insect—the butterfly—are, 
to outward seeming, three distinct animals, in reality they 
are but varying phases of the same animal; just as the infant, 
the boy, and the man are one and the same human being, but 
in different stages of existence. The difference in the outward 
aspect of the insect in the several phases of its existence is 
indeed the more striking, but the essential facts of the phe¬ 
nomenon are the same. The caterpillar, the pupa, and the 
imago form the various stages of the insect's life-cycle, just 
as the progress from early infancy to old age forms the life- 
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cycle of the human being. Therefore, if it be the case that 
the insect possesses the power of inheriting memories, we can 
understand how the memory of an inherited habit, useful and 
common to one phase of the animal's existence, may readilv 
be transmitted from the perfect insect to its offspring througn 
the various stages of that offspring’s existence. The order 
in which these memories are transmitted will be the order 
in which thoy will manifest themselves in the new life- 
cycle. The question therefore is, Does the Thckla possess the 
power of transmitting the memory of that habit to which I 
have referred? Is it possible for a habit like this to become 
so ingrained in the mental constitution of the insect as to 
be capable of transmission from parent to offspring, in like 
manner to that in which the bodily structure is transmitted ? 
It appears not unreasonable to suppose that such may be the 
case. The life of an insect is short and monotonous, and its 
range of locomotion limited. Its world is a small world—a 
fragment of the larger world in which man lives and moves 
and has his being; there is little scope for variation of habit, 
and the insect's habits of life must consequently tend to be¬ 
come stereotyped. Therein it differs from the higher animals, 
whose mental powers are kept active and mobile by being 
constantly exercised upon fresh subjects. As the mental 
nature of the auimal grows more complex, iustincts become 
more rare, because the animal exercises more choice in its 
actions. Even the miuds of human beings, however, when 
kept within too narrow grooves, are apt to become largely 
mechanical in their actions, as is evidenced by certain Eastern 
nations, which follow the same habits and customs as were 
followed by their forefathers thousands of years ago. If, 
then, any particular habit became stereotyped upon the 
animal’s mental system (of course, I use the term “ stereo¬ 
typed ” in a strictly metaphorical sense, and for the purpose 
of rendering my meaning clearer) it would be transmitted 
from generation to generation in the same manner as the 
other mental qualities of the race were transmitted; for, 
whatever view we may take of the nature of mind, it cannot 
be denied that animals of the some race exhibit similar 
mental capacities; and hence we must conclude that the 
offspring owes its mental constitution to its paronts just as 
much as it owes its lx>dily constitution to them, although the 
environment of any individual may develop© mental as well as 
bodily peculiarities in that individual, Nor would the fact 
that the Tkekla butterfly is the offspring of two parents affect 
the matter, because the habit or instinct above mentioned is 
common to both, and hence would be transmitted by both. 

The fact that the nervous system of the Invertebrata is 
fundamentally different from that of the Vertebrata is full of 
8 
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si gnificanc e when we reflect that true instincts are almost con* 
fined to members of the former branch of the animal kingdom, 
seeing that it is through the nervous system that the mind of 
the animal finds expression. 

AmongBt true instincts I should class such acts of proteo* 
tive mimicry as those performed by the Phasmidee. Here 
is a description by Professor Drummond of one of these 
creatures found by him in tropical Africa: “ Take two inches 
of dried yellow grass-stalk, such as one might pluck to run 
through the stem of a pipe; then take six other pieces 
nearly as long and a quarter as thick; bend each in the 
middle, at any angle you like; stick them in three opposite 
pairs, and again at any angle you like, upon the first grass- 
stalk, and you have my Cnirombo. When you catch him 
his limbs are twisted about at every angle, as if the whole 
were made of one long stalk of delicate grass, hinged in a 
dozen places, and then gently crushed up into a dishevelled 
heap. Having once assumed a position, by a wonderful 
instinct he never moves or varies one of his many angles by 
half a degree. The way this insect keeps up the delusion is 
indeed almost as wonderful as the mimicry itself; you may 
turn him over and over and over, but he is mere dried grass, 
and nothing will induce him to acknowledge the animal king¬ 
dom by the faintest suspicion of spontaneous movement.'* We 
know too little of the life-history of the Phasmidas to assert 
positively that their practice of shamming death (which is 
Drummond's interpretation of their action, or rather inaction) 
is not taught the young by the adults, but it seems improbable. 
The insect has inherited its peonliar bodily structure from its 
ancestors, and this structure readily lends itself to the practice. 
The instinct seems to be brought into play not only in the 
presence of actual danger, but also as a precaution against 
possible danger; and it may be that it is done unconsciously, 
like those reflex actions so common amongst thd higher ani¬ 
mals, many of which seem to be relics of what were manifes¬ 
tations of aotive intelligence in the past, but are now beoome 
mechanical responses to outward stimuli. Moreover, we must 
not forget that some animals of low organization are of an 
extremely lethargic disposition, and will remain motionless 
for hours, or even longer periods—our Hew Zealand tuatara 
may be taken as an instance—and it is possible that the 
“ mimicry ” of Professor Drummond's “Omrombo" may be 
partly attributable to this eause. 

We may also class as indications of true instincts the few 
which young animals, including children, usually manifest 
towards what is really dangerous to them. Young children, 
for example, usually show signs o! fear on being plunged'into 
the sot. The late Dr. Bomanas once turned loose a ferrst into 
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An outhouse which contained a doe rabbit with a very young 
• family. The doe left the young ones, and the latter, as soon 
m they smelt the ferret, began to crawl about in so energetic 
a manner as to leave no doubt that the cause of the corn* 
motion was fear, and not merely the discomfort arising from 
the temporary absence of the mother. This fear is not, how¬ 
ever, universal amongst young animals, as is proved by the 
result of tome experiments recently made by Professor Lloyd 
Morgan, and related by him in Nature (11th October, 1894). 
He put some young pheasants, about a day old, which had 
been artificially hatched out of the egg by means of an incu¬ 
bator, in dose proximity to a fox-terrier; but, although the dog 
was keen to get at them, and trembling with excitement in 
every limb, the* young birds exhibited no signs of fear. They 
also showed no fear of a large blindworra, but pecked, at its 
forked tongue, its eye, and tail. Mr. Douglas Spalding made 
a number of interesting experiments upon the young of our 
domesticated animals, the result of which he published in 
Macmillan's Magazine, which went to show that chickenB, 
young ducks, and pigs, and other newly-born animals, are 
capable of performing many acts apparently betokening in¬ 
telligence without instruction. He found that very young 
chickens were able to pick up small specks of food and scrape 
in search of food; that newly-born pigs sought the mother’s 
teat almost immediately after birth; and that, on placing four 
ducklings a day old in the open air for the first time, one of 
them almost immediately snapped at and caught a fly on the 
wing: all of the experiments being conducted in such a manner 
as to preclude the possibility of the young animal having learned 
to do these things by imitation. In considering these experi¬ 
ments, however, it must be borne in mind, as I have pointed 
out in my treatise on “ The Intelligence of Animals,” that the 
young fowl, duck, or pig comes into the world with its in- 
%sa«e pretty folly developed—although it afterwards gains 
wisdom from experience—and all such aots as those just men¬ 
tioned ate intelligent acts, not acts performed in an unvarying 
fashion, but acts varying with the surrounding circumstanoes. 
There seems, indeed, nothing more remarkable in a chicken 
totaping up the ground in search of food than in its walking, 
and chickens do not require to be taught how to walk. 

, What I have dtatommated true instincts suggest an analogy 
With reflex notions. Herbert Spencer, indeed, regards instinct 
m jompotmereflex action,, by which I understand him to 
. 'mean.va. se qu ence ..of': reflex actions .manifested in immediate 
«®M«mmitoQae'anothbr j while Dr. .Romanes xfegarde snch so- 
#?lkfe instincts as , the hive-making instinct of tne honey-bee 
** b«bg reflate actions into which- is imported the element of 
; ;^bWWC(ushB^,-i ; |t' seems to me, however, that singleness is of 
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the very essence of a reflex action: the action may be complex 
in its manifestation, but it is essentially one act; while "con¬ 
sciousness" and "reflex action ’’ arc contradictory terms. An 
action is styled " reflex ” because it is performed without con¬ 
sciousness on the actor’s part. Moreover, a reflex action is 
unchanging in its manifestation. Let the stimulus be ap¬ 
plied and the appropriate and responsive movement follows 
automatically. Now, even such apparently fixed habits as the 
hive-making habit of the bee vary with circumstances, and in 
some countries the hive-bee abandons its usual practice of 
collecting honey altogether. In like manner, birds often 
chango the structure of their nests to suit localities, while the 
migratory habit is sometimes lost. Beavers, suffering from 
man’s persecution, have been found to cease‘building dams, 
and to become solitary in their mode of life. The supposed 
analogy between what are commonly called instincts and 
reflex actions therefore fails; nor will it hold as respects true 
instincts, since the latter generally involve a succession of 
acts directed towards a fixed end, and I see no ground for 
assuming that these acts are not consciously performed by 
the animal. It may further be observed that, whereas true 
instincts are seldom met with outBide the Insecta, reflex 
actions are exhibited by all classes of animals, including man 
himself. 


Amt. III .—The Ancient Tribe Te Panenehu. 

By Captain Gilbert Maim. 

[Bead before the Auckland Institute, Uith October, 1806.] 

The following account of an ancient tribe called To Panenehu, 
the descendants of a chief named Ngatorohaka, who came in 
the Nukutere canoe from Hawaiki, was given to me by an old 
man of the Whakatohea and Ngapotiki Tribes at the hearing; 
of the Whitikau Block, Opotiki, 1880:— 

Nukutere was the canoe which sailed from Hawaiki about 
the same time as Matatua canoe, of which Toroa was captain. 
She landed at Waiaua, near Opotiki. The people who came 
in Nukutere were called Te Wakanui, and Ngatorohaka was 
their chief. These people multiplied and spread all over the 
Opotiki Valley and adjacent country, Te Eareke Tribe occupy¬ 
ing Ohiwa, the Ngatai and Te Whananapanui settlingbetween 
Torera and Te Eaha; but the three latter were a distinct 
people, their forbears having come in Matatua. 

Seven generations had passed* and Tutamure was the 
dominant chief. He had given his sister Taneroa in marriage 
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'with one of Kahungunu’s people, who lived in Kakaporaoa Pa, 
on the WaUcohu-Matawai Block, near Turanga. They had 
nothing bat fern-root to eat, and Taneroa constantly repined 
for the abundant food at her brother’s place at Opotiki; so 
her husband, Bongomainotai, one day said, “ Well, if food is 
so plentiful there, let us go to Tutamure.” Accordingly they 
went, but on arrival were only given some cold kumara to eat. 
Bongomainotai exclaimed, “if this is all we can get here, 
better to have lived on the fern-root at Kakaparaoa.” He 
was very angry, and returned to his own place, stealing on 
the way some seed-kumara belonging to Tutamure. By-and- 
by, when Taneroa heard that he had an abundance or food, 
she followed him; but he, without speaking one word to her, 
went off to Turanga. Thither she followed, so ho moved on 
to Nukutaurua. She overtook him there, and he fled towards 
Wairoa, telling his people to kill Taneroa if she persisted in 
following after him, ana they did so. 

When Tutamure heard of his sister’s death he assembled a 
war party and killed a number of Eahungunu’s people, even¬ 
tually attacking that chief in his pa, called Maungaakahia, at 
Nukutaurua. As the ope (war party) drew near, Kahungunu 
asked who was the leader, and Tutamure answered, " Tama i 
hongia te Whakartta ka rangaranga te muri, lea tore tamure ” 
(When the north-east wind blows, and the sea-breeze drives 
the waves into ridges, then is the tamure (snapper) seen). 
The opposing parties fought, and Tutamuro's wooden spear 
(huata) and tataha were both broken, so he armed himself with 
a patu paraoa (a whale-bone weapon), exclaiming, “ Tam i te 
huata, tarn i te ake, tcmgohia i te ika nut a tu fcanapa napa 
ana te paraoa ki runga o Maungaakahia, ka ora taua net ka 
ntmehu (Having fought in vain with spear and taiaha, then 
seising weapons made from the whale, the groat fish of the 
war god, the whale-bone flashes over Maungaakahia, I triumph 
over my foes, who disappear). This boast or speech of Tuta- 
mure’s passed into a proverb, and his descendants hence¬ 
forward were known asTe Panenehu. After the fight Kahu¬ 
ngunu sued for peace, and, Tutamure consenting, Kahungunu 
offered him his sister, Tauhei, to wife. Now, Tutamure. 
though an exceedingly brave man, was an ill-favoured and 
insignificant-looking person; and when he went to a spring 
dose by to adorn himself and saw his reflection in the dear 
water ms heart failed him lest Tauhei should not return his 
affection; so he said to his young brother Taipunoa, who was 
fcii!4 mm®, “Take you Ifesiaagpou’e sister, Tauhei for your 
wife,, so thatpeaoe may be established between us and them." 

so, and Tauhei bore him a son, whose name wee 
IIwaM, whe begat Ihu and Whakafa, from whom are «fe- 
mmiml-ail the Hitaagua, Mabaki, and Ngapotiki Tribes. The 
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Bpring where Tutamure looked on his plain features is called to 
this day " Te Waiwhakaata a Tutamure M (Tutamure’s looking- 
glass). 

Some time after this Ngaitai quarrelled with the Panenehu, 
defeating them at Waikurapa. The quarrel was about pigeon- 
preserves in Whitikau and Wbakapaupakihi Blocks. Ngaitai 
again attacked them at Otaitahu and Wai repo repo. Then the 
Panenehu gained a victory at Ruruarama. Ngaitai retaliated 
by murdering two chiefs named Tukuatcrangi and Bongo- 
rnaiaia. Again they defeated the Panenehu with great 
slaughter at Waikoni, driving the remnant to Turanga. 
Eventually they returned, defeating the Ngaitai at Aururangi 
and at Paripapoa. Ngaitai were obliged to flee to Hauraki, 
taking with them the body of a Panenehu man called Tara- 
harnama to eat by the way. They were subsequently ex¬ 
pelled from the Thames district for having bewitched the son 
of Tuterangianini. They were kindly received by the Pane¬ 
nehu, who had by this time adopted the name of Te Whaka* 
tohea. Having murdered a Whakatohea woman named 
Tohikirangi, they fled to Turanga, but had to leave on 
account of trouble with the wife of Toroa Apukai. The 
Whakatohea again gave them shelter, and gave them two 
women of rank in marriage—Hinepare and Wairaarama. 
After this, and when Taraia was a young man, Tuterangianini, 
the great chief of Ngatimaru, came to seek payment for the 
death of his son. He fell upon the Whakatohea at Waiaua, 
killing many hundreds. The fight took place on the beach, 
and, as the incoming tide rolled the numerous slain about 
on the sands, the battle was called “Te Paengatoitoi" (the 
shoal of toitoi-fish cast ashore). The remnant of the Whaka¬ 
tohea escaped to Turanga, but, a number having been killed by 
Ngatikahnnguuu at Kakaparaoa and Waikohu, they returned 
to Opotiki to find that Ngaitai had occupied all their country. 

So they were made to suffer for the sin of Ngaitai m 
bewitching the son of Tuterangianini; and then these people 
tried to take their lands. However, they gave battle to 
Ngaitai, killing many at Awahou, and at Ahitarakibi, where 
the Town of Opotiki now stands, and so regained possession 
of their ancestral lands. 

The Panenehu used to deposit their dead in a very large 
pukatea tree called “ Te Ahoroa/’which stood on the left bank 
of the Otara River. There was a hole in the top, 50ft. or 60ft. 
from the ground, and the dead were hoisted up and thrown in.* 

* In 1881 some settlers living up the Opotiki Veliev reported having 
discovered a great quantity of human boneii. t immediately visited' the 
spot, and found ft was the place described by Maikl Wheima as tte Ahem 
("the long lineAn enormous pukatea tree, some 28ft ingirth »>ad 
fallen against the hUUridt, and, Splitting op**, disclosed cartloads b§ 
skeleton*. 1 counted 807 perfect skulls, but an equal numbed pcebaMf* 
had crumbled away, or been broken up by the trampling of eattie. - 
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I will give my genealogy from Ngatorohaka 
Ngatorohaka. 

Hitewbatu. 

Te Meremere. 

Te Wh&tu. 

Tamatete, 

Tonanui. 

I 

HanenepounamU' 


Totamure. 

BCanulatxbere* 

i 

Rongoteaki. 

Tauimangi. 

Tauiralcorero. 


Tanetoa. 


Taipunoa « Tauhei. 
Ma^aki. 


Ihu. 


Whakara. 


Kahukura te Abo. 
Te AotahJ. 

Te Owhera. 

Te Maaawa. 

Te PtLga. 

A r 

Afiaa* 
,W*m. 


Tamawhakauka. 

Te w!iena« 

Whir ipere. 

Te Puritange. 

I 

Bangthnatlni. 

Hineheni. 

Panahamoa. 

Te AporaUoge.* Ngapata. 

Te Awannl. Xalki Whenne. 

{Twenty-one giaetattaa*.) (Twenty-one generation*.) 

* XnlMi about eight hundred rebel natives (ram the Bart Oape, 
Twain* and Oplstyl oamo op the. ooaet with the obieot of forcing their 
etajhHhgh the 'lleawa ooontrjr te awiet the King nativee in Waikato. 
too h^.Atnw* defeated th*m*tl*ka Botoiti, and drove them bank to 
wh-e wti,. Thty men attaokedhlaketa, bat were again defeated and 
driven bintytowardt Qpotiki. •' The Araw* overtook them at TOkaohaeroa. 

■ egd talnd b et ween ainty and eevenly, pomilng them to 
l^M^^ag tketr ewoen OnejOheir prlnoigtl 

vte^rtweSgl winiMapekamn,imndltymnk 
'*i^:,vi«ndw,.vwae mortalty wounded 'While afeeeting the atteok. 
■; Abenf Mceen m wtm wom^feotudlng Apiata, a Ngatiwhakaoe 
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I will shortly furnish you with some notes on Maori musical 
instruments, ana also give some particulars respecting two other 
bone flutes ( koauau) now in the Auckland Museum. 

chief, who bad his eye carried away by ft musket-ball. About midnight it 
wft« Been that Tobi to Ururangi’s end was approaching. Largo fires 
were lighted near, and the chiefs, gathering round, wept over their dying 
leader, and addressed him with farewell speeches, making complimentary 
reference to his great deeds in many a past battle. IIis faithful old wife 
8At supporting his head, overwhelmed with grief. The other wounded 
men lay near in pain and anguish. It was a solemn and touching scene; 
yet it had its comic aspect when, as the old warrior’s spirit was about to 
depart, his wife (Mata), overcoming for the rnomout her grief, rose up and, 
addressing the cmefs, said, 11 You have bidden farewell to my lord accord¬ 
ing to our usual custom and in the language of our ancestors; but it 
would bo more appropriate for mo, who have been educated in a missionary 
family, to speak in English." Then, turning to her dying husband and 
affectionately clasping his body, she exclaimed, “ Kuru pai mi pot. Ilau 
a iu ? Were were , taikm ha.” (Good bye, my boy. How are you ? Very 
well, thank you, sir.) Theso fow words comprised her whole stock of 
English, and were uttered with feelings of apparent pride. In a few 
minutes all was over, then Mata was heard whispering to Apiata and asking 
how to load a gun. Those standing by did not interfere, as they thought 
she was about to shoot herself and accompany her lord to the spirit- 
land, as the widows wore wont to do. Indeed, it would have been a gross 
breach of etiquette to have interfered. However, she had no such inten¬ 
tion, for, having loaded the musket, she shot Te Aporotanga dead, saying 
ho was to wait upon her husband in the next world. A reference to the 
genealogical table shows that To Aporotanga was twentieth in doseont 
from Ngatorohaka. Old Tohi te Ururangi carried from a string round his 
neck Tutanekai’s bone flute, “Te Murirangaranga,” which is now in the 
Museum. A few minutes after his death, Pokai te Waiatua canto to the 
body and tried to take away the flute unperceived, but old Mata managed 
to detach it from tho string and thrust it into the dead man’s throat for 
concealment, whence it was removed next day on arrival at Maketu and 
given to Ngahuruhuru Pango (Tutanekai’s lineal descendant), who gave it 
to me on ttie occasion of the defeat of Te Kooti at Ohinemutu on the 7th 
February, 1870. Touching this Bame flute, I may state that it was made 
from the arm bone of a tohunga named Te Murirangaranga, who lived in 
the time of Whokano. 

Shortly after Tutanekai’s birth Whakane called upon this tohunga 
to perform the baptismal rights over his son —te tohi o Tu, or dedication 
to the war god. Having performed this sacred office, the priest became 
strictly tapu during the lunar month, according to Maori custom, during 
which time he could not touch food with his hands or feed himself. 
However, before his purification ( horohvronga) had boen accomplished 
he was seen one day at Paparata, on the edge of the forest behind Ghino- 
mutu, gathering and eating poroporo berries. This was equivalent to 
cursing Tutanekai, and a deadly insult to Whakaue, so he hod the unfor¬ 
tunate tohunga put to death by drowning (it being unlucky to shed the 
blood of a priest), and had the right armbono made into a flute for 
Tutanekai. When Tutanekai grew up ho became famous for bis skill iu 
plaving this instrument, and his descendants the Ngati tutanekai still 
pride themselves upon their ability to emulate their ancestor in this 
respect. 
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Aht. IV .—The History of Otakanini Pa, Kaipara. 

By S. Pebcy Smith. 

[Read before the Auckland Institute , 5th August, 1805.] 

The Maori documents sent by Hami Tawaowae to Mr. 
Fenton when ho presented the tiki from Otakanini Pa to 
the Museum have been placed in my hands for translation. 
Knowing something ol the old history of the Otakanini Pa, 
which 1 gathered from one of the principal chiefs of the 
Ngati-whatua Tribe in 1860, I have added a few explanatory 
notes to Hatni’s history. 

The Otakanini Pa is situated on a navigable creek, which 
joins the Kaipara waters about six miles south of Aotea 
Bluff. It was a strong pa in former days, having the deep, 
muddy creek on one side and swamps on all others. The hul 
on which it is built is about 100ft. high, and, as usual, is 
terraced and fortified on top. It is somewhat celebrated in 
Ngati-whatua history as having been besieged on more than 
one occasion. 

At the foot of the hill on which the pa is built a spring 
gushes forth, from which, in former times, the inhabitants 
obtained their drinking-water. Tradition says that it was in 
going to fetch water from this spring that Kona struck her foot 
against a stone, and therefore cursed the moon, which just at 
that moment had gone behind a cloud. The result was that 
Bona, as punishment for her impiety, was taken up to the 
moon, where she may be seen to tliis day, as any old Maori 
will tell you. This is a capital illustration of the localisation 
of a world-wide myth, which the Polynesians brought with 
them from the far-west in their migrations, and which is known 
to probably all branches of that race. Even the Ainu people 
of Japan have the same story. With us it is “the man in 
the moon," not a woman. 

The first occasion on which we hear of Otakanini in Maori 
history was in the time of M&ki, a great man who lived 
about sen generations ago, and who was the principal chief of 
the Nga-riki or Nga-iwi Tribe, that formerly owned the whole 
of the southern Kaipara district and the Isthmus of Auckland, 
as far as the Tamaki liver. It was these people who built 
the great pas around Auckland. For some reason not now 
known, Maki attacked end took the Otakanini Pa, and killed a 
great many of its inhabitants. 

It was about the time that Maki flourished that the Ngati- 
whatua Tribe first made its appearance in the Kaipara 
district, having conquered their way down from the North 
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Cape and from Kaitaia. It was not, however, until the 
time of Kawliaru, Hakiriri, and Te-Ati-a-kura, about bix or 
seven generations ago, that they advanced so far south as 
Kaipara proper. Their advance was due to some murders 
committed by the Wai-o-bua Tribe—a branch of Nga-riki— 
and who at that time occupied Otakanini and the adjacent 
country. Amongst others who were killed by the Wai-o-hua 
people was Hau-mai-wharangi, and it was to avenge his 
death particularly that the expedition, which finally con¬ 
quered Kaipara, left the Wairoa, where Ngati-whatua were 
then living. One part of this expedition waB under the 
command of Pou-tapu-aka, Papa-karowa, and Ati-a-kura* 
They landed near Otakanini, and occupied the hill just above 
where To Otene lived, at Papurona, in i860. They found 
Otakanini Pa too strong to take by a rush, and so adopted a 
method of siege which was not at all uncommon in former 
days. It has been denied by a well-known authority qn 
Maori matters that the Maoris ever used any projectile 
weapon: the following will prove the contrary. The de¬ 
scription of the Siege of Otakanini was given to me by Te 
Otene, the most learned man of Ngati-whatua alive in those 
days, and one well acquainted with the tribal history. As 
we sat on the same hill his ancestors occupied, as described 
above, he explained that Hakiriri and his men plied the pa 
with spears from that position, thrown by means of the kotana 
or kopere , and, although the distance is some 150 yards, the 
besiegers made it so hot for those within the pa that they 
dare not come outside. Under cover of this shower of spears 
an advance was made, and the Pa of Otakanini finally taken, 
with very great slaughter. It was explained to me that the 
spears used were made of long, straight manuka poles, cut on 
the bank of the creek just below whore we were sitting, and 
that, after having their ends sharpened by burning in the fire, 
they were thrown by aid of the kotaha. 

Many of us have seen this method of propulsion, no doubt, 
as used by the Maori boys in play. The spear is struck into 
the ground on a slant, inclined towards the direction in which 
it is intended to fly. A short stick, about 18in. long, with a 
string at one end, is used to propel the spear. The short 
stick is, in fact, just like a whip. The string or thong of the 
whip is tWiBted round the spear in a peculiar manner, bo that 
it will readily come undone. The operator, standing on one 
side, with a strong jerk, draws the spear out of the ground, 
and propels it to a long distance. Te Otene told me that a 
spear cast in this manner was capable of piercing two men at 
once, especially if thrown so as to descend at a high angle. 

This siege occurred about six generations ago. Hakiriri 
was Te Otene's great great grandfather. From estimating 
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Ta Otene's age at seventy in I860, this would make the 
date about the year 1690 or 1700, if not before. It was not 
long after this that the Ngati-whatua conquered all the country 
from Kaipara to the Tamaki, and practically exterminated the 
whole of the Wai-o-hua Tribe, who were its then owners. 

We now come to n&mi to Waowae's narrative:— 

Ko nga korero tonoi o tonoi pa, o This is the history of the Ota* 
Otakanini, e tu noi i roto o K&i- kanini Pa, which is Bituated at 
para. Kaipara. 

Ko Tauhia te rangatira o tend T&uhia was the chief of this pa, 
pa. Tonaiwl, ko Ngatiwhatua. He and his tribe was Ngati-whatua. 
moko-puna ia na Pokopoko-whiti- He was a grandson of Pokopoko- 
te-ra. He pa toa tenei i ana whiti-te-ra. The people of the pa 
whawhai katoa. Ko te pa tenoi i were celebrated for their bravery, 
whakatankltia: "Ko te pa o te There are several *• sayings” in re- 
Aitanga-a-Tiki ; o " Tetaetaea ” ; ferenoe thereto; " The pa of the 
14 Te tunga o te totara.” Ko enei descendants of Tiki'*; of "Tetae- 
whakataaki, he whak&fcauki mo te taea ” ; " where stands the totara." 
Iwi rangatira. 11 Ko te ringa heke These are all sayings applied to a 
tohu nui a Tangaroa”; " Ko to high-born people. Tho other say- 
whare o te manuka "; " Ko te poko- tag* are in referenoe to the courage 

S »ko o Rofcu "; " Te autete awliea." of the people in war. 

o enei whakatauki, he whakatauki 
mo te toa ki te whawhai. 

Tho above are mottoes or sayings descriptive of the bravery 
of the people and the,strength of the pa. Pokopoko-whiti-te-ra 
was a celebrated ancestor of tho Ngati-whatua Tribe, who was 
a great peacemaker in his day; hence, in making peace, if it 
were likely to be lasting, it was said to be like those of 4< Poko- 
poko-who-oauses-the-suu-to-shine. M He was also celebrated 
as a taniwha slayer, and many places in Kaipara are pointed 
out at this day as the former dwelling-places of noted tani¬ 
wha* that were killed by him. Botu, mentioned in one of the 
“ sayings," was the wife of Maki, already referred to. 

Ko tetehi o nga pa o Tauhia ko Another pa of Tauhia’s was Hangt- 
Koagi-te-pu. Kotabi mono te one a te-pu. On one occasion Takurba 
Takurna i oka ki to whawhai ki came with a thousand men to as* 
tana pa. Bokohanga ata, ko Tau* sanlt that pa. On their arrival 
hia i ie pa, toko-ono nga boa, ko ia they found Tauhia in the pa, with 
ka toko-white al; ko tona whaea six comrades, ho making seven, and 
ka toko-warn. Te ingoa o tona bis mother eight. His mother's 
whhea ko Koieie, he tomahine na name was Koieie, and she was a 
f ttsfoko. Ka urea ata a Koisie daughter of Pokopoko. Koieie told 
kt tana tamaiti—ki a Tauhia, kia her son (Tauhia) to dress himself 
kakahuida ana kakahu mo te wha- up In his garments of war. (She 
wbai. Katahl ka wbakakakafcuria prooeeded to help him, and deco* 
a Koieie, ka Haiaa teria matenga rated his head with a plume made 
H ie mukura^Hara-^ki te kotuku. of the feathers of the kotuku (or 
y>atah i kamauki tana path ) M White heron). He then seised his 
Ihipa a te pata, ko ** Nga*fcai4 weapon, which was named u The* 
ta*Wrt-te*tte*^ Heoi; te tides-fought-with-the*war-girdle." 

taengaata* oteope a Takurua, ka When the may of Takurna ap- 
kwanga atu agaho* U aTaubla preached, hie companions oalled 
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(me te wiri ano o ratou), “El ka 
kapi to whenua i te nui o te ope!” 


Katahi a Tauhia ka karanga atu, 
“Moku anake ano ena hoa-wha- 
whai; kahore mo koutou.” No 
reira, ka nui te hari o ana hoa, a, 
ka mutu te mataku. 

Katahi ka peke atu a Tauhia ki 
te patu i te ope a Takurua. Toko* 
rua ki te hinganga i tana patunga 
kotahi; no konei ka whati te ope, 
a, patua haeretia e ratou ko ana 
hoa, a, bore raw* atu he tangata i 
ora. Me te rangatira hoki, xne 
Takurua, mate katoa. 

Katahi a Koieie ka piki ki runga 
ki tetehi puke, ki Puke-kowbiwhi, 
ka karanga, “Kei te whefcu auel 
kei te marama I” No reira i rouge 
m«i ai tauaiwi—aNgati-whafcua—i 
matau ai hoki, kua hi nga te pare- 
kura a Tauhia. Na, ka wlmkahua 
te hari a Tauhia ratou ko on a boa 
i muri i te hingauga o ta ratou 
parekura 

Aue! uhi mai te waoro I 
A, ko roto ko taku puta! 

A, he puta aha te puta ? 

A, he puta tohu te puta, 

A, e rua noi, ko te puta-e t 

I muri i tenei, ka hoki mai a 
Tauhia ki tona pa, ki Otakaniui, a, 
taea noatia tona matenga. 


out to Tauhia (at the same time 
trembling for themselves), “Aht 
tho laud it covered by the greatness 
ol this army V 9 

Tauhia replied to them, “These 
enemies are coming for me alone, 
not for you/' In consequence of 
this his companions were very glad, 
and they no longer feared. 

Tauhia then sprang forward to 
combat the army of Takurua. Two 
of them fell at the first blow; hence 
the army fled, and they were fob 
lowed up by Tauhia ana his com¬ 
panions, who killed them as they 
ran, so that not one escaped. The 
chiof Takurua was also killed with 
the rest. 

Then Koieie ascended a hill 
named Puke*kowhtwhi and shouted 
out, “I am as the stars, as the 
moon 1” Hearing this, her tribe— 
Ngati-whatua—knew at once that 
Tauhia had won his battle. Tauhia 
and his companions then repeated 
their song of triumph after tho 
battle 


[1 do not attempt to translate this 
—the words have no sense, the 
meaning it originally had being 
lost. It is not by any means an 
uncommon hari or species of song 
used to accompany the war-danoe.j 
After this, Tauhia returned to his 
pa at Otakanini, and dwelt tbsre 
until his death. 


Tauhia, mentioned above, was the grandson of Pokopoko* 
whiti-te-ra, and son of his daughter Koieio, who married 
Whai-whata. Tauhia lived four generations ago; many of his 
descendants lived at Te Kawau, Kaipara, in 1860, Te Warn 
was Tauhia’a son by his second wife, Matangi. 


He tokomaha nga uri o Tauhia, 
erangi, e rua anake nga mea i hooro 
ki te whawhai—■ora—ko Te Warn, 
ko Te Wana-a-riri. 

Ko ta Te Warn nei ope, i aim ki 
Ngajpuhl, a, horo katoa te pa o Nga- 
puhi. Te ingoa o te pa, ko Te Tu- 
nuna. I muri i tera, ka horo ano 
totahi atu pa; te ingoa o to pa, ko 
Tai-a-mai. No konei ka houhia te 
rongo, a, ka hoki mai a Te Warn 
me taua ope katoa ki Otakanini. 
Hnataa ana te ingoa o tuna pare¬ 
kura “ Ko te patu turoro.” 


Tauhia had many offspring, but 
only two of them ever engaged in 
war, namely, Te Warn and Te 
Wana-ami. 

Te Waru's army went to the Nga* 
puhi country, where he took a pa 
belonging to that tribe, called Te 
Tuhuna. After this he took another 
pa, the name of which was Tai-a» 
mai. In consequence of this, peace 
was made, and Te Warn and hie 
army returned to their pa at Oiaka- 
nlni. These battles Vers 
“ Te-patu-turoro r 
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I mur! i tenel, ka ham te ope a 
ton* fceina, a To Wana-a-riri, ki 
Ngapuhi ano. Ka tutaki ki a Nga- 
puhi ki Moremonui; a, katahi ka 
whawhaf; ka mate a Ng&pnhi. 
Hnatna ana te ingoa o tenei pare* 
knra ko, 11 Te»kai-a-to-karoro.” Ka 
hotthia ki to roogo, a, ka ora nga 
moa i ora, me Hongi Hika. Otira, 
ko to rangatira nui a te ope, ko 
Fokaia, i mate* Heoi ka hoki trial 
a Te Wana-a-riri mo taua op© katoa 
ki Otakanini. 

Ko nga take enei i baero ai a 
Hongi Hika ki lngarangi, ki a 
King! Hori, ki to tiki pu, paura, me 
tana kakahti mata. 


After this, the army of Te Waru’a 
younger brother, Te Wana-a-riri, 
went to Ngapuhi. They met the 
latter tribe at Moremonui, and 
timers fought a battle in which Nga- 
pulii were defeated. This battle 
was called “ The-food-of-the-sea- 
gull.’* After that peace was made ; 
those who were not killed escaped, 
amongst them Hongi Hlka. But 
the principal leader of the Ngapuhi 
army, Fokaia, was killed. So after 
this To Wana-a-riri and his army 
returned to Otakanini. 

It was on account of these defeats 
that Hongl-Hika went to England 
to King George to fetch guns, 
powder, and bis ooat of mail. 


The expedition under Te Warn took pl&de in the early 
years of this century, and the cause of it was as follows: 
Pokaia, a great chief of Ngapuhi, ardently desired to marry 
Kararo, a sister of Hongi Hika; but the lady was obdurate 
and would not consent. To escape Pokaia’s attentions she 
married an old man named T&here, of Kaikoho. Pokaia, wild 
with rage, adopted a plan of giving vent to his feelings which 
is not at ail uncommon in Maori history. He raised a war 
party and wantonly attacked Taoho, a chief of Kaihu, and 
slew many of his people. To obtain revenge for this, Ngati- 
whatua made the incursion into the Ngapuhi country, in 
which Te Waru joined as related above, and met with such 
success that Ngapuhi in honour bound could not do less than 
wipe out the disgrace that had fallen on their arms. Pokaia 
ana Hongi raised a war party of five hundred strong, and 
advanced on Kaipara by way of the west coast. They were 
met at Moremonui, on the beach about ten miles south of 
M&unganui Bluff, and, after a very severe fight, Ngati-whatua 
mined the victory, killing Pokaia, Te Waikeri, Hou-awe, Tohi, 
Tu-karawa, and many other leading men of Ngapuhi. The 
bodies were left on the beach (snch as were not consumed) in 
such numbers that they were eaten by the seagulls—hence the 
name of the battle, 41 Te-kai-a-te-karoro.’’ This defeat was one 
of the main reasons why Hongi went to England with Mr. 
Kendall in 1820 to obtain arms with which to chastise Ngati- 
Mrhatua and the Hauraki Tribes, who had both defeated Nga- 
puhi very seriously. The result was a series of slaughters— 
too numerous to mention here—which ended in the com¬ 
plete victory of Ngapuhi, and the devastation of the whole of 
Kaipara ana the Auckland Isthmus for many years. 

X tti hoktaga mat o Hongi Hika On the return of Hongi Hika from 
}\§&esnWflg| ka whawbaitta e da nga England he made war on the tribes 
iwtomngir^afif^Botorua^o Nga- of the south-—namely, Rotorua, 
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tiporou, o Ngati-maru, o Waikato. 
I muri i enei whawhai, katabi ka 
huri mai ki a Ngati-whatua. Ko 
to ingoa o te pare-kura ko 14 To Ika- 
ranga-nui.” Heoi, hi nga ana a Nga¬ 
puhi, hinga aua a Ngati-whatua* 
engari i riro to papa i a Ngapuhi. 
No konei ka haere a Te Tinana ki 
Waikato; tona taenga atu ki reira, 
ka puta te whakaaro o Ngati-to ata 
ki to rangatira o Ngati-mania-poto, 
ki a Tukorehu, kia patua a To 
Tinana, a, patua ana, mate ana. 
Ko te take tenei i haere ai nga iwi e 
rua, a Ngapuhi, a Ngati-whatua ki 
Waikato, ki te taki i to mate o Te 
Tinana. No reira i mate ai a Fe¬ 
rn are me Te Whare-o-riri, me etahi 
atu o nga rangatira o Ngati-whatua. 
Engari, ko to nulnga o nga ranga¬ 
tira i ora, a hoki mai ana ki Kai- 
para mi. 


Ka moo tetahi wahine o Ngati- 
whatua i tetehi tangata o Ngati-te- 
ata; katahi ka tikina ano taua 
wahine e Ngati-whatua, ka tango- 
hia mai. No reira i puta ai te 
whakaaro o Ngati-te-ata, puta noa 
i Waikato, kia whawhaitia a Ngati- 
whatua. No taua takiwa i bangaa- 
poutia ai tend pa, a Otakanini, i 
whakaarahia ai hoki tenei Tiki; ko 
tona ingoa ko “To Whare-o-riri.” 
Ko te tangata nana i whakaara 
tenei Tiki, ko Mate, ko tetehi o 
nga rangatira o Ngapuhi. Otira, 
kahoro i tae mai a Waikato. 

E toru nga tau i tu ai tenei Tiki 
ki Otakanini, ka whawhai nei a 
Hone Hoke ki to^pakeba, i Koro- 
rareka. 


He kupu poroporoaki enei naku, 
na Hami Tawaewae, ki a 41 Te 
whare o-riri 

Ka fc0t6 nga kohu e—i roto o Kai- 
para, 

I to puna whakatbto rirl, o, 

Na o tupuna, na o matua nga 
ki-e, 

He tahuri waka nui, 

E kore o ngaroe, 

Ho kopua nganangana i rangi. 

Me tuku atu koe ra, 


Ngati-porou, Ngati-maru, and Wai¬ 
kato. Alter this he turned towards 
Ngati-whatua. The name of thin 
battle was Te Ika-ranga-nui. Hero 
both Ngapuhi and Ngati-whatua 
fell, but tno victory remained with 
the former. [This was in February, 
1825. J It was in consequence of 
this defeat that Te Tinana [of 
Ngati-whatua] went to Waikato; 
on his arrival there tho Ngati-te-ata 
Tribe persuaded the chief of Ngati- 
mania-poto, named Tukorehu, to 
kill Te Tinana, which was done. 
This death, again, was the eauee 
that the two tribes of Ngapuhi and 
Ngati-whatua went to Waikato to 
seek revenge for Te Tinana's death. 
In consequence, Pomare, of Nga¬ 
puhi, and Te Whare-o-riri, of Ngati- 
whatua, wero killed, besides others 
[at Te Kore, 1826j. At the same 
time most of the chiefs of Ngati- 
whatua escaped, and subsequently 
returned to Kaipara to dwell. 

Subsequently one of the Ngati- 
whatua women married a Ngati-to- 
ata man, when the former tribe took 
her away from her husband. Hence, 
the Ngati-te-ata Tribe, together with 
the Waikatos, proposed to make war 
on Ngati-whatua. It was at this 
time that the Pa of Otakanini was 
rebuilt, and the Tiki—which is 
called Te Wbare-o-riri [after tho 
chief of that name]—was erected. 
The Tiki was set up by Mate, one of 
tho chiefs of Ngapuhi [who lived at 
Puatahi, Kaipara, in I860]. But 
tho Waikato people never oame 
after all. 

The Tiki bad been ereoted about 
throe years at Otakanini when tho 
war between Hone Heke and the 
Pakeh&s eommenoed at Korovareka 

[1844]. 


These are my farewell words, of 
Hami Tawaewae, to 44 Te Whare o- 
riri ” 


The misty olouds in Kaipara 
gather 

In the anger-propelling fountain; 
'Twee thy ancestors, thy parent* 
declared. 

32* **»• wwck of a great canoe, 

Whioh will never be forgotten^ 
Wke a deep-red cavity fa heaven. 
From henoe thou must depart, ■ ‘, 
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Hga wham o Kuini, 

Ka tapua koe ra, 

Te hua o te waero, 

Ha taonga rum tonu-e, 

1 roto te whare kino, 

Ka Ita nga haua, 

I a tatou, a ta iwi*c t 

Haara o Kara I e To Whare-o-riri l 
Haara atu i roto o Kaipara! H noro 
atu ki roto ki nga where nunui o to 
taoa iwi, o ta Palcaha! 

Me mihi atu koe kl o tatou hoa 
Pakaba ina taa atu kia kite i a koe t 
11 Ko ahau tenei, ko Te Wbare-o-riri, 
e mihi atu nei ki a koutou.” 

Tena koutou, me to tatou Kuini 
Wikitoria. Ma te Atna ia o tiaki, e 
boatu hold te kaba, kia kaha ai ia 
ki te wkakamarama i nga turn pai 
xno tatou, kia rite te knpu o te 
Waiata cxxxiii., I : “ Ha, ano te pai, 
ano te ahuarekao te nohoanga tahi- 
tanga o nga teina, o nga tuakana, 
i runga i te whakaaro fcahi.” 

Heoi auo aku mibi ki a koutou; 
Tenakoutou! Tetta koutou! Tena 
koutou! 

Ha Ha mi Tawakwae. 
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To etately mansions of the Queen, 

And there be saored kept, 

With many dog-skin garments. 

Thou art a treasure closely prised 

In the depths of this gloomy heart. 

The winds seem gone astray 

With us, 0 people t 

Go, oh sir ! Te Whare-o-riri 1 Go 
hence, depart from Kaipara I De¬ 
part to the mansions of our Euro- 
pean people 1 

Thou enalt greet our friends the 
Pakehos when they come to visit 
thee, saying, 11 ’Tis I, Te Whare-o- 
riri, that salutes you all.” 

Salutations to you all, and to our 
Queen Victoria I May God protect 
her, and give her power and strength 
to enlighten us with good laws, that 
tho words of Psalm cxxxiii., 1, may 
be fulfilled: •• Behold Thow good and 
how pleasant it is for brethren to 
dwell together in unity.” 

This is all my greeting to you. 
Salutations f Salutations! Saluta¬ 
tions to you all { 

From Hami Tawaewae. 


Art. V .—Volcanic Activity in Sunday Island in 1814 . 

By 8. Percy Smith. 

[Jfcod before ths Auckland Institute, 5th August, 2895 0 

I have been favoured by my friend W. D. Campbell, Esq., 
JVG.S., with the following account, abstracted from the 
Sydney Gazette, 17th September, 1814, of the first known 
eruption on Sunday Island, of the Kermadec Group. In 
vok xx. of the “ Transactions of the New Zealand Institute/ 
page 888* I furnished some notes on the geological formation 
of Sunday Island# and desorxbed an eruption in Denham Bay 
which took place about 1872; but that described in the Sydney 
GasetU l* of much earlier date, though the place is the same. 
This first eruption appears -to have taken place on the 8th 
March, 1814, and was of the same nature as the subsequent 
one; an island tit loose volcanic matter having been formed in 
poth eases. All signs of this island had disappeared on the 
on of our visit in the “ Stella/* in 1887, The fallowing 
istl^extitaei;^ 
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41 Sunday Island. 

“Ship News. —The following remarkable account of one 
of thoBo convulsions of nature which the mind contemplates 
with surprise and awe wo receive from Captain Barnes, 
of the 4 Jefferson,* who witnessed the phenomenon. We have 
stated, in reporting the 4 Jefforson’s * return to this port in the 
Gazette of the 3rd instant, that she had gone from hence 
in June, 1813. Much of the intervening time has been occu¬ 
pied about the coasts of New Zealand, on the north side of 
which is Sunday Island (one of Curtis’s) [sic], and the subject 
of the present account, lying in 29° 12' S. lat. and 178° W. 
long. 

44 From the 24th to the 27th Captain Barnes was employed 
in wooding there, and while tho boats wore on shore the 
vessel sailed to and fro within a spacious bay on the west side 
of this island, formed as a crescent, tho heads of which were 
about six miles asunder. Actuated by a curiosity which must 
be always serviceable to navigation—that of discovering the 
surroundings of every part which vessels frequent—Captain 
Barnes employed himself attentively in the business of sound¬ 
ing between these heads, and in no part found less than 
45 fathoms. Further in the depth gradually diminished, and, 
after penetrating till within a short distance of the inner 
shore, he there found 16 fathoms. Leaving the island on 
the 27th of February, it was afterwards frequently in sight 
till the 9th of March, when, at the distance of six or seven 
leagues, a thick cloud of a dark smoky appearance was ob¬ 
served above it the whole day, and shortly after midnight 
a flame burst forth, which rose to an excessive height, and 
filled the atmosphere with a strong, fetid, and an almost suffo¬ 
cating vapour, which was felt on board, though then at a dis¬ 
tance of about seven leagues. Captain Barnes returned to 
the island in two months, for the purpose of wooding, as 
before, and found the appearance of the place entirely altered, 
and that an island occupied the spot where so short a time 
before he had found 45 fathoms of water. It is about three 
miles in circuit, kidney-shaped, its outer edge nearly forming 
a line with the heads or opposite points of the entrance of the. 
former bay, which lays north and south, has a small bay 
of its own fronting the ocean, and is covered with a coarse 
grit. On the near approach of the ship’s boats the water 
became very warm, and at length intensely hot. It was still 
smoking, and was then evidently an unquenohed mass. Its 
position is not mid-channel, but extends considerably move 
towards the north shore than the south. A passage through 
the opening of the north side would be impracticable, owing 
to the numerous rocks which are scattered through it; but 
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that on the south seems rather inviting to vessels in want 
of temporary accommodation, with a safe anchorage. Cap¬ 
tain Barnes has subsequently fallen in with the 4 King 
George' (Captain Jones, of this port), and, on relating the 
above circumstance, received information from him that the 
•King George' had been there shortly before the 1 Jeffer¬ 
son,' and that he (Captain Jones) had himself also sounded 
between and within the he«ods, and could find no soundings 
at all with a common lead-line in those places where Captain 
Barnes had found a depth of only 40 fathoms. The idea that 
suggested itself, from comparing Captain Jones’s information 
with Captain Barnes's own observation, is that this eruptive 
pile was probably in the act of growing out of the aoyss 
when the latter was there and got soundings at 45 fathoms, 
the depth diminishing as he went nearer in. The visible 
extent of its surface, added to the vast height to which it 
must necessarily have arisen, must fill the mind with astonish¬ 
ment. That Vesuvius might have sprung originally from the 
like cause is not impossible. Its first eruption took place in 
the first century of the Christian era ; and we do not find any¬ 
thing more remarkable in what is recorded of those that have 
since taken place than the throwing-up a mountain in one 
night, in the year 1583, three miles in circumference and 
a quarter of a milo high; while the island reported to have 
been thrown up in the bay of Sunday Island may be con¬ 
siderably larger, as its summit is three miles round, and 
it appears to nave a gradual and not a steep ascent .—Sydney 
Gazette , 17th September, 1814. 

••In reference to the above account, it might be as well 
to mention that, until Lyell’s researches into geology were 
made, no distinction was made between mountains of up¬ 
heaval and deposition. It was not understood that a volcano 
could be formed by ejecta, and built up with that material; 
hence the comparison of Vesuvius with the Sunday Island 
incident, which seems to have been largely a local terrestrial 
upheaval, probably bursting into eruption when the crust of 
the earth was relieved of the superincumbent weight of water. 
—W. D. CAMHmiA, F.G.S " 
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Art. VI .—On Dusky Sound. 

By Richard Henry, Government Resident in charge of 
Resolution Island Reserve. 

Communicated by Sir James Hector. 

[Head before the Wellington Philosophical Society, 17th July , 1896.] 

Remembering the interest you take in such things, I venture 
to send you the following aoouc Dusky Sound. I have been 
nearly all through it now, and its islands; also up Acheron 
Passage, into Breaksea, and into Wet Jacket as far as the 
island. 

Boat-harbours are everywhere, and altogether it is a safe 
place for boating, when we have camping outfit on hoard. I 
have a young fellow with me, and intend to keep him as long 
as I can. We have been often on Resolution, in many places; 
all round it, except on Five Fingers; and we have cut tracks 
upon two mountains on this side of it, which we have been up 
on six different occasions, but saw no signs of life above the 
bush except parrakeets and the tracks of rats. There is a 
good deal of tussock above the bush on Mount Phillips, and it 
is a grand mountain to climb, the peak is so sharp and lonely 
—800ft. above the bush—whence can be seen nearly all the 
sound with its many islands, and the greater part of Resolu¬ 
tion. The latter appears to have high, rough mountains all 
round it, with lower and smoother land in the centre, the out¬ 
lets being Duck and Cormorant Creeks; but there is nothing 
like a flat anywhere, and just one little lake south of Useless 
Harbour. Boas and woodhens are plentiful in the bush, with 
nearly all the small birds, including crows and thrushes; but 
there are no kakapos nor grey kiwis. The kakapos on the 
mainland are breeding this year, so I did not like to disturb 
their curious arrangements by removing them, ©specially when 
I found that there were plenty in favourite places; but there 
are long stretches of coast without any. On the south side of 
Dusky, east of Cooper Island, there are two great landslips, 
some hundreds of acres, covered with green scrub, where 
we heard them drumming in dozens in January. And in 
February, under Mount Foster, at the mouth of Wet Jacket, 
I found three nests in about an hour; also further up, at our 
camp opposite the island, 1 found several nests, each with 
t wo little young ones. I never found a male near a nest, and 
I think they know nothing about it. The mother tramps 
away and carries home food so industriously that she is aU 
draggled and worn, and near the end of her task she becomes 
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so exceedingly poor that sometimes I thought she would die; 

J et her Young ones are just halls of fat until about the end of 
lay, when many of them are as heavy as the largest old 
males. But soon after she ceases to feed them they rapidly 
become poor. The fruit that they have been fed on is nearly 
all done, and I think that muny of them die before they learn 
to forage for themselves. All this time the old males are very 
fat, which shows that they did not exert themselves to feed 
the young—more likely they took the best of everything for 
themselves. Resolution os a whole is not a good place for 
kakapos, because tutu and fuchsia are scarce; but there are 
many places on it where colonies will do well, where fig-trees 
are plentiful. I noticed that there were no “ gages ” 
where the kakapos were ; in fact, I have seen none on 
the mainland, but plenty on all the islands, where there 
are no kakapos; and if the birds eat them they will 
have plenty on Resolution. I will have most trouble to 
get grey kiwi, for I have heard very few in all this place, 
when camped on Cooper Island we heard grey kiwi there— 
and it is a Dig island, perhaps eight square miles in extent; 
and, though it comes near the maiuland at its eastern end, 
there is mostly a swift tide running there that will disturb the 
calculations of a swimmer. In November, kakas, tuis, and 


mokos were here in great numbers feeding on the honey of 
the rata-blossoms, but no pigeons until lately, when they have 
come for the berries, and the kakas are nearly all away. 
There was a kaka # s nest, with two young oneB, near our 
house on Pigeon Island. When we came here, in July, 
there were colonies of crested penguins at nearly every easy 
landing, and sometimes in caves, all busy nesting. They all 
went away for a while with their young, but came hack in 
January and February for their moulting, and then cleared 
out again, and I do not think there is one left in Dusky. But 
many of the little penguins seem to remain here, and are 
always out fishing in the daytime, coming ashore at night and 
sleeping in holes under rocks and trees. We never saw one 

n oent. of the crested penguins out either day or night, and 
o not understand them at all, Woodhens are on all the 


islands, and attend closely on the penguins when the young 
are just hatched, so that may have something to do with the 
penguins staying at home so much. Grey ducks are numerous 
at the head of Dusky, where they have a splendid breeding- 
place among creeks and swampy islands in the mouth of a 
great valley coming in from the north, and there are no 
swamjHhaWka 

. .There is a gue river coming in from the east to Supper 
Cove. I wept up it about three miles to a gorge, where I 
was atogped by a dangerous but passable place. There are 
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three rapids, but the portages are easy, and I intend to take & 
canoe up there next summer, for I could see a kindly-looking 
valley turning to the north-east, and I may be able to go a 
long way up it. 

Paradise-ducks ore very scarce here, because there is no 
grass for them. Even at Goose Cove—which ruay have got its 
name from them—where there is some level land, there is no 
graBS, as it is all grown over with scrub; and there are neither 
ducks nor geese there now, only a few redbills and swans. Up 
in Wet Jacket it was quite pitiful to see a pair of paradise 
trying to rear a family on a few square yards of grass. If I 
had a few pairs of goats I think I could provide the ducks 
with grass-plots in suitable places at the ends of bays. It is 
not a heavy task to disposo of some of this scrub; and surface- 
sown rye-grass grows here more quickly and richer than I ever 
saw, but there are hundreds of seedling forest-trees and shrubs 
growing up among it, so that some animal is requirod to keep 
them in check that the grass may continue. In old England, 
Darwin mentions how pines and other forest-trees sprang up 
when the animals were excluded, and so it may be in any 
country as it is here. The scrub follows down the alluvial 
land at the mouths of creeks, covering every foot, and even 
reaching out over the tide, so that nothing else has a chance 
under present circumstances. There are often little natural 
clearings at landslips and uprooted trees, which seem insignifi¬ 
cant, but groat changes are often wrought by long-continued 
trifles. This mountain-bush, being of great extent and un¬ 
known resources, may contain room for another Switzerland, 
with its hardy mountaineers. But now, with its superfluity 
of damp and sandflies, it is about the most miserable and use¬ 
less place that man ever set his foot in, and he cannot have 
the heart to start reclaiming it from its present state ; but the 
quadrupeds may be the pioneers, as they have been in nearly 
every other country, ana then the men can tako it up. We 
often see where the sealers have rolled aside the stones on the 
beach to land their boats, and perhaps a level place with a 
grove of young trees on the Bite of their old camp, but not a 
yard of open ground ; yet two of those parties lived here for 
about a year. And two vessels were built in Dusky Bound, 
but we have not yet found where their shipyards were, for 
perhaps not a trace remains. When we came into the little 
harbour on Pigeon Island the stones were rolled aside on the 
beach, but there was not room above high water to land our 
stores until we mode a clearing. We thought that no one 
ever lived there before until wo cleared and dog the ground, 
when we found it nearly paved with Maori ovens. In Cascade 
Harbour there is the site of a hut with an iron chimney which 
ipay have been ten or twelve years deserted, yet the floor of 
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the hut and its surroundings were covered with a tall grove of 
koromikos, some of them 3iu. thick. Now, I think that if a 
hardy race of goats existed here they would have altered all 
this for the better; they would have kept many grassy open¬ 
ings, and made pathways in the bush, to the advantage of the 
explorer and prospector, and also to the advantage of the 

f [round-birds—because those birds were plentiful at Te Anau 
or forty miles along the lake, but the best place for them was 
near grassy openings jmder Mount Luxmoro. There on a 
quiet evening in 1880 there used to be a perfect din of their 
various calls, and the individuals were the best of their sort. 
However, the birds may only be temporary residents here on 
the mainland; but one would think that it is the duty of this 

? eneration to liberate some suitable animals in this bush, 
leer might do, but I think they are too wild and shy, and 
that a well-clad, hardy race of goats would be best, to pave the 
way for more useful stock, and, in the meantime, to provide 
food and sport for the future pioueers. We have often seen 
goat-skins used as hearth-rugs; they would make good jackets 
for this climate, and would be valuable. Some people will 
object to goats or anything olso, for fear of encouraging wild 
dogs; but the native dog <lied out here (though it could have 
lived well on kakapos), because every cave and den is damp 
and mouldy, and it would require a special breed of dogs to 
live here in a wild state. 

Wo saw' the king-fish up the sound. Three big fellow's 
swam round our boat within arm’s length, and I knew them. 
The same day we saw a great company of them right at the 
head of the sound: that was on the 6th February. The 
horse-mackerel and mullet were here all the summer in shoals; 
also another little fish, which I could not find in either of the 
books on fishes* They are of some importance, because they 
have been very plentiful all the time we have been here, and 
are very good to eat. I call them 4 ‘ latris " for want of a 
name.* They will not take bait, but come into the shallow 
water at our door every evening, and just at the last of the 
light they are easily speared, so that I often get half a dozen 
in a few minutes; but with a suitable net they could be caught 
in thousands. But we only see them round Pigeon Island. 
Mold are very plentiful, but we only get a few trumpeter 
now and then* Of course, the cod and groper are plentiful, 
also butter-fish and barracouta. We were in want of a name 
for the little prawns like shrimps, and called them 14 squid." 
All the fish are after them* and it is wonderful how they can 
Stand it. When we see the mackerel splashing along we know 
they are after squid; the mullet, latris rand parrot-fish are 


* Msndmma Utuaia. 
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always after them, and even the mold and butter-fish join in 
the hunt. We saw the gulls pecking at something in calm 
water, also the terns and little white gulls, and found it was 
squid they were eating. I thought the barracouta only huuted 
little fish*, but found them full of squid. Though they con¬ 
tinually hunt the shoals of fish they seem to catch very few, 
for we found none in those we caught for our dogs, so it seems 
likely that they only take the laggards and leave the main 
body flourishing. The squid are lively little fellows, and flit 
about so quickly that the smartest of their enemies have Borne 
trouble to catch them. On calm warm afternoons they are 
all at the surface, and then there are acres of water that seem 
alive with fish. Surely the squid that survives all this must 
be the best of his race, or, at least, the most artful and active. 
We first saw them in Useless Harbour in September, when 
they were tiny creatures only a quarter of an inch long. At 
Christmas the main body were about an inch long; but since 
then small ones were numerous, so that I think there may be 
several crops in a season. In April thoy have almost dis¬ 
appeared. 


Ajit. VII.— The Ceremony of Kahui. 

By Taylok White. 

[Read before the Ifatvke’s Bay Philosophical Institute, lith August, 

1896 .] 

I have made several attempts to gain information on this now 
obsolete custom of rahui —one time practised by the Poly¬ 
nesian peoples—both privately and also by a snort article 
published some time back in the Magazine of the Polynesian 
Society, but have been unsuccessful in persuading any par s o n 
to take the subject in hand. This being the case, I am left to 
work out a theory of my own, which is the subject of this 
paper. It is a thousand pities that no person having *«<■"« 
Mid opportunity to investigate and work out the history of 
this remarkable^ custom should have inquired thereon some 
years ago, previous to the death of the witness Noa Huke, 
whose evidence is quoted herein 

Rahui .—In the case Airini Donnelly v. Broughton, published 
in the supplement of tho Sawke's Bay Herald, Napier, 26th 
March, 1892, the witness Noa Huke says, “ The whole of lids 
block [of land] from Te Whangs to Pukatitiri and Titioknra, 
at Mohaka, was affected. That land was given to Te Bangi* 
ka-roangungu and Tutura. They went and put up mhuis all 
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over it. At Puketitiri, Piko (a man) was the rdhui; at 
Oingo (Hauhau) was Kauhourangi, another man. The whole 
of the land was thus made saered, even the eel-weirs.” In 
the evidence of another witness, referring to a different por¬ 
tion of the land, some chiefs “impaled a woman there.” 
These pointB were specially dwelt on by Sir Robert Stout in 
his summary of the evidence. But no explanation was given 
as to what this ceremony consisted of, neither was it shown 
in what manner the above-named men were ultilised as rahui. 

Of myself, I see no reason to doubt that these unfortunate 
men were buried at the foot of posts erected at certain places, 
perhaps even when still alive, or were lashed to the posts by 
the sacred cord ; this being done to increase the tapn of those 
places, and to prevent by this tapu the removal of such posts 
at any future date. 

In Tregear's Maori-Polynesian Dictionary is given, 44 Bahui 
—To protect by a rahui — i.e., by a mark set up; to prohibit 
persons from taking birds, fruit, Ac., or to prevent them from 
trespassing on lands, Ac., made tapn." For good instances 
of tribal rahui, see “ Maori Customs and Traditions,” by John 
White, bound up with “ History and Traditions of the Maori,” 
by T. W. Gudgeon. 

We find the following definitions in a Paumotuan dictionary 
by E. Tregear: “Iiahm —A defence, forbidden; Maori, rahui, 
to prohibit; Hawaiian, lahui, to forbid.” 

In “Traditions and Superstitions of the New-Zealanders,” 
Dr. Shortland, at page 316, gives whaka-ihi, he tapu, he rahui, 
as of tho ono meaning. At page 266: “ Having matured his 
pious, Heke came suddenly, cut down tho obnoxious flagstaff 
without opposition, and tneu went home again. Afterwards, 
when Governor Fiteroy set up a new one, Heke appealed to this 
act as a further argument in support of Mb cause. 4 Bee,’ said 
he, 4 the flagstaff does mean a taking-possession, or why else 
should they persist in re-erecting it ? ’ This remark referred 
to a common practice in Hew Zealand—namely, that of 
tatting up a post on a spot of land which any ono desires to 
daim as hi* own. When two tribes contest the right to any 
place, one of them will set up their post, their antagonists 
will soon after come and cut it down; but, probably, either 
party.trill take ears not to meet the other on the disputed 
ground till tbe poct has been out down and re-erected several 
tones ; when, if neither party will yield, the dispute at last 
hods in a fight,” 

■' Nothing is Aaidhereas to utilising a man as a rahui; and 
this r em a w fa bto evidenoe pi Noa Hate remains unaccounted 
: Witt non* af war members of the Hawke's Bay Institute 
•earoh this .'.matter out before those who might explain are 
'■t0» ^|sihe»d to toto fathers ”? , 
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There are four place-names in the district which may 
possibly owe their origin to the aforesaid setting-up of rahui 
on the land, two of which—Puketitiri and Titiokura—were 
mentioned by Noa Huke. The other two are Waititirau, the 
site on which stands Mr. J. H. Coleman's house, and W&katu, 
or, as I suppose it to be rightly spelt, Whakatu, near To- 
moana. 

The name Puke-titi-ri has no reference to the bird titi, 
a large petrel, generally spoken of as the 44 mutton-bird/* 
Different varieties of these petrels are often heard and dimly 
seen when passing overhead on a summer evening in the 
gloaming on the way from the sea to their nests in holes 
excavated in the light pumice soil of the mountain-ranges far 
inland—possibly a distance of forty miles or more. They 
mostly travel in pairs, somewhat apart, and must return again 
to the sea before daylight, yet I have never detected them on 
the return journey. These birds also nest in great numbers 
on the small islands near the Bluff, Southland, and also those 
near Stewart Island. 

The Southern Maoris visit the islands each season and 
collect the young birds from the nests, at which time they are 
extremely fat. They are partially cooked, and then packed 
away in the large bladder-liko portions of a kelp or coarse sea¬ 
weed, and are, as it were, imbedded in their own fat, which 
aids in their preservation. This industry is a yearly harvest 
to the southern Maori. 

To return to my subject: We have Puke , 44 a hill titi, 
44 of the setting-up ” ; ri, 44 of the mark ” which no person dare 
to pass over. Surely this must be one of the places where 
rahui was set up. Why are we unable to discover the exact 
spot where this special rahui was erected ? The second word 
mentioned by Noa Huke was Titiokura, which divides thus: 
Titi t 44 the setting-up **; o, 44 of M ; kura. This word kura 
has a variety of meanings, as “ red in colour/’ 44 a wreath or 
head-dress,” Ac.; and the painting the posts supporting a 
house with red-ochre was a symbol indicating the tapu or 
sacredness of such building. We find the word Whare-kura 
used by the Polynesians to denote the sacred building where 
the young priest-chiefs (ariki) were taught mythology, history, 
agriculture, astronomy, &c. This house was very tapu ; no 
women were allowed to come near it, food was cooked at a 
distance and brought by special messengers. I have no doubt 
kura in this instance was an allusion to the chief supports of 
the building being painted red, as an indication of its sacred 
character. 

In support of this theory 1 quote the following from 
“ Traditions of the New-Zealanders,” by Dr. Shortland (page 
112): 44 In former days the huts used in travelling bysacred 
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persons ware always distinguished by their posts being daubed 
with red-ochre, to prevent the law of tapu being inadvertently 
broken; and for the same reason sacred persons paintea 
their bodies and clothes with the same red substance, that 
they mifght leave a mark behind them where they rested.*’ 

I think we may safely conclude that the name Titiokura 
was given to that place at the setting-up of rahui there. 
Waititirau is rather a difficult word to deoide upon. Some 
might take it thus: Wai, 44 the water "; titi, “ of the mutton- 
birds*'; rau , 44 in number a hundred." But, taking the evi¬ 
dence of the two place-names already deciphered, it seems 
that we may safely claim it as a site of a rahui , making it 
Wai, 44 the water" (near which); titi , 44 was set up"; tirau , 
u the peg": or, 44 the water of the sfcicking-iu of the peg." 
In this wo’rd J suppose that there should originally have 
been a third repetition of the syllable ti, as Wai-titi-tirau, 
and so including the terminal tirau , 44 a peg." 

My fourth name, Whakatu, would seem to be related to 
the remarkable word tutututu, 44 to stand erect"; and is 
a compound of ivhaka , which is called a prefixed causative, 
and mostly indicates 44 to cause," or 44 to make to do *': 
therefore, whakatu means, 44 to cause to stand"; or, more 
correctly, 44 to erect or set up; a place where something 
was erected or set up"; and in all probability indicates 
44 the plaoo where rahui was set or put up." It is not 
reasonable to make waka, 44 a canoe," tu, 44 standing erect," 
as the original meaning of the name. 

Dr. Short land says, 44 The word tapu is used in the 
same sense in the Sandwich Islands, in the Society Islands, 
and, as far as is kuown, in the other islands of Polynesia. 
It is probably derived from the word ta , 4 to mark,* and pu , 
an adverb of intensity. The compound word tapu, therefore, 
means no more than 1 marked thoroughly,' ana only came 
to signify 4 sacred' or 4 prohibited' in a secondary sense, be¬ 
cause sacred things and places were commonly marked in 
a peculiar manner, in order that every one might know that 
they were sacred. ^ The fundamental law on which all their 
sup^stitious restrictions depend is that if anything tapu is 
permitted to come in contact with food, or with any ves¬ 
sel or place where food is ordinarily kept, such food mast 
hot afterwards be eaten by any one, and such vessel or 
plan*must no longer be devoted to its ordinary use, the 
food, vessel* or place becoming tapu from the instant of its 
contact with an object already tapu."—(“ Traditions and 
Superstitions of the New-2!ealanders,* page 101.) 

AtfirsteightI was taken with the likeness of the place-* 
nawe MotitiIsland" of Cook) to those mentioned 
#wwv that it might mean u the place of 
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the mutton-bird M (petrel); but on further consideration it 
became apparent that the word Motiti was an abbreviation 
for Motu-ifci, 44 the small island/' Such being the case, we 
have here a warrant to suppose that certain other place* 
names may also be clipped or shortened—notably, the name 
Wai-tifci-rau, already spoken of as originally in its full signifi¬ 
cance being Wai-titi-tirau. 

At the same time, it may be that this name has been im¬ 
perfectly written and understood by the pakeha. Possibly it 
might be Wai-tifciro, “the water of looking at "— i.e., a look¬ 
ing-glass to reflect the image of a person—or “the place of the 
distant view/’ As I am unacquainted with this spot, and its 
position or history, this question must be left open, and 
might be decided by some one consulting the Maoris in that 
district. 

A romarkable use of the word rahui, together with a tragical 
incident of early pakeha days, is given by Dr. Shortl&nd in 
“ Traditions and Superstitions of the New-Zealanders,” page 
234 

“ In the more lawless and savage days of the New-Zea¬ 
landers a trading vessel came into the harbour of Tauranga to 
purchase a cargo of flax. ... No cargo was at the time 
procurable, and the captain was persuaded by one of the 
chiefs of Ngapuhi Tribo to take his ship to Whakatano, about 
forty miles distant, being led to believe he would there obtain 
plenty of flax without any difficulty. The chief sent one of 
nis men in the vessel, ostensibly as a guide, but he was really 
the bearer of a message as fatal as that contained in the letter 
given to Bellerophon, for it was a hint to the chief of Whaka¬ 
tane to seize the vessel and all the property in it. 

44 The Ngapuhi chief knew that he could attempt nothing 
against this ship while at Tauranga, for it was there under the 
protection of tho natives of the place, who carried on a profit¬ 
able trade with foreigners, which would have been ruined com¬ 
pletely by an act of violence. He therefore conceived the idea 
of making both ship and cargo a present to the less scrupulous 
natives of Whakatane, in order that he might claim a share 
of the spoil. The captain fell into the trap, and, attempting 
to defend his vessel, he and his crow were all killed, ana the 
vessel was then plundered and destroyed. 

44 A secret is seldom, if ever, well kept by the people of 
this country. With the news of the fate of the unfortunate 
ship, its cause, and the verv words of the message, 4 Tenei im 
rahtvi poaka ,* were reported at Tauranga. . . . Nini, after 
expressing his resentment against the perpetrators of the deed, 
demanded of the chief of Ngapuhi, who was present, if it was 
true that he had sent the message to Whakatane whieh led to 
the catastrophe. The chief did not dtoy it. ' Then,* said 



Pune has.— Place of the Bailway in Social Economy. 69 

Mini, • you shall be payment for the white men'; and with 
these words he shot him." 

This message Dr. Shortland translates, “ Behold a herd of 
pigs made sacred for yon." This is incorrect, as giving the 
double meanings of rahui, “ a herd," and also “ made sacred," 
which is impossible. The litoral translation is, Tenei, “ here ”; 
ton, “ thy ”; rahui, “ herd "; poaka, “ of pigs ” : or, the other 
sense would be, “ Here thy pigs made sacred.” Now, if they 
were under the protection of a rahui, would not ship and crew 
have been safe from harm ? 


Abt. VIII .—The Bailway and its Place in Social Economy. 

By A. G. Purchas, M.B.C.S. Eng. 

[/taut before the Auckland Institute, 12th October, 1H9&.] 

Mv aim in the following paper is to direct attention to the 
place which the railway should occupy in our social economy, 
and to the principle by which we should be guided in doaling 
with it. Having been familiar with the early development of 
railways in England up to the year 1844, and having witnessed 
the beginning of our own railways in this country, I now ven¬ 
ture to state as clearly as I can certain conclusions to which I 
have oome on this important subject, 

' It is hardly necessary to remind yon of the origin of the 
railway. The renowned George Stephenson, an English work¬ 
ing-man, whose first wages amounted to 2d. a day, was the 
inventor to whom the world is indebted for the locomotive 
engine and the construction of the first railway. On the 27th 
September, 1826, the Stockton and Darlington line was opened 
for traffic, Only seventy years have passed since that memo¬ 
rable day, but marvellous indeed have been the results of 
what was then begun. Not England only, but the whole 
. world hue felt the mighty change due to the development of 
the new modeof locomotion. . 

In that first enterprise tide funds were necessarily provided 
by private persons, who combined together to constrnot the 
nue and carry on the traffic; and they naturally and pro¬ 
perly reqciiad those who need the railway to pay such charges 
«* woola covsif- ell working-expenses and leave a fair margin 
of profit on the denial employed. And the same method of 
providing fbnas far railway work'has continued to 'be the usual 
Geese -Attain and elsewhere until comparatively 
'"WMjMk *t»*a'AVlSdge number of companies were formed, 
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having the necessary powers conferred on them by Acts of Par¬ 
liament, and thus the railways of the country became private 
property, and the carrying business a large monopoly. It is 
true that the traffic is divided among many companies, but, so 
far as the people at large are concerned, the railway system is 
areal and irresistiblo monopoly, having enormous power, which 
has often been exercised to the serious injury of local interests. 
There is every reason to believe that this was, in the nature of 
things, at first quite unavoidable, and therefore is not to be 
regarded as a just occasion of blame to those courageous men 
by whoso energy and ability, and at whose cost, the great ad¬ 
vantages of safe and rapid transit were provided. The idea 
of a railway was new to the world. It could not be put to 
the test of practical experience without a largo expenditure. 
It was never for a moment supposed to be within the sphere 
of a political government to carry out; there was therefore 
no alternative but to do it by private means. All that the 
governing power of the nation, represented by Parliament, 
appears to have thought it had to do was to exercise a sort of 
arbitrary control over what the engineers proposed. And in 
many instances this was so done aB to cause an enormous and 
wholly unnecessary expenditure in parliamentary costs before 
a shilling could be expended in the actual making of the line. 
ThuB it came to pass that the idea of private property in a 
railway was quite natural; and the consequent idea that 
every railway was to be looked upon as a concern where¬ 
with to provide dividends for the owners was oIbo per¬ 
fectly natural. Of course, when we came to these new 
lands as immigrauts we brought these old ideas with 
us, and it is not to be wondered at that they have 
proved of sufficient force to keep us from seeing how en¬ 
tirely inapplicable they are to any country in which rail¬ 
ways are, as they ought always to be, the property of the 
people. By slow degrees a truer view of the function of rail¬ 
ways has been perceived, and it is more and more recognised 
that, in this couutry at least, railways are and must ever 
be the chief highways of traffic, and therefore should be, like 
all other highways, free to all who require to use them. Free 
highways should ever be found in the country of a free people. 
What do the words 44 free highways” mean? They mean 
that the person who uses the highway should not have to pay 
toll every time he uses it; that no one should be able to say 
to us, 44 Before you walk or ride or drive or carry your mmm 
on this road you must pay toll.” Now, all this is quite plain 
and easy to understand when applied to an ordinary road in 
the country, or to a street or lane in a town; but how does it 
apply to a railway ? I think it is not difficult to make it 
plain. When any one uses an ordinary road, he either walks 
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or provides himself with an animal or a carriage of some sort 
by which he may be conveyed to the place at which he wishes 
to arrive. It matters not whether he uses a conveyance of 
his own or hires one for the jcurney, the transit is effected at 
his own expense either of labour or money; but the road 
along which he travels is free—it has been provided for him 
by the officers of the State, who are appointed and provided 
with public funds for that special purpose. It matters not 
whether they are Road Boards, Town or City or County 
Councils, or Commissioners, or officers of the General Govern¬ 
ment, their work is public work carried out with public funds, 
and for the use of every individual of the community. 

How, then, is it with a railway ? The only difference is 
that which the nature of the railway traffic renders necessary. 
There is absolutely no difference in principle. The user must 
still pay for the cost of transit of himself and his goods, but 
the road must be free. 

Railway transit, from its very nature, must always be 
carried on under a special system of management. The iron 
road oannot possibly be used in the same manner as the ordi¬ 
nary road. Tko propelling force, whether steam, electricity, 
or hydrocarbon, requires special engines and skilled drivers; 
the carriages, whether for passengers or goods, must be 
specially constructed; and everything connected with the 
traffic must be specially devised and directed in perfect order 
for the safety and convenience of those who use the road. 
For these reasons, no such private use of the road can be 
permitted as that which is the universal rule of the common 
road. It follows, therefore, that the cost of the rolling-stock 
and station-buildings, as well as the current expenditure of 
every kind necessarily incurred in carrying on the traffic, must 
be provided by the payments of those who use the road, and 
to this end such fares and rates of freight must be charged as 
will amply cover all such expenditure, but not more. 

To put it shortly, then, there should be a complete separa¬ 
tion in the railway accounts between the cost of forming and 
maintaining the line and that of the traffic over the line. The 
cost of the line or public highway should bo paid by the owner 
—that is, the whole people, under the name of the State; and 
the cost of the trafficby the user—that is, every one who travels 
or has goods carried noon the line. It seems to me that when 
the time comes that the true idea of the railroad as the chief 
highway of the nation shall be generally accepted, as I think 
it will, there ought not to be more difficulty in carrying it out 
than there is now With all other highways. 

It is not within the scope of this paper to discuss the 
question ofmsnagement, But it seems to me obvious that it 
sMst necessarily be entirely independent of what is known as 
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political control—a species of private ownership of the wont 
hind—and mu6t bo intrusted to the very best and most com* 
petent experts obtainable. There is every reason to expeot 
that the removal of the toll now exacted from every one in the 
high fares at present payable would result in a great increase 
of prosperity in the settled districts of the country, and that 
the opening-up and beneficial settlement of now districts by 
judicious railway extension would tend to lighten the burden 
of taxation by increasing the number of those who bear it. 

1 have purposely avoided any attempt to estimate the pos¬ 
sible reduction in railway charges if the principle of payment 
for carriage only were adopted, but there is no doubt that it 
would be considerable, ana would tend largely to increase the 
traffic, to the great benefit of the whole community. 

My desire is to concentrate attention upon, aud to obtain a 
calm and reasonable consideration of, the principle I have now 
endeavoured to set forth, not only by those who are now 
present, but by all thoughtful people throughout the country. 


Abt. IX .—Antarctic Research. 

, By Major-General Schaw, C.B., R.E. 

[Bead before the Wellington Philosophical Society, 31st July, 1893.] 

In the year 1887 a proposal was made to the British Govern¬ 
ment by the Government of Victoria that an expedition should 
be undertaken to explore the antarctic regions, at an esti¬ 
mated cost of £10,000, of which sum the Victorian Govern¬ 
ment guaranteed to provide £5,000 if the British Government 
would provide the remaining £5,000. The proposal was not 
favourably entertained. The objects of the expedition, as 
defined by the Victorian Government, were—first, the pro¬ 
motion of trade; and second, scientific inquiry. The Lords 
Commissioners of Her Majesty's Treasury stated in their re¬ 
ply, “ The department best able to judge of the first does not 
think the interests involved sufficient to justify the proposed 
Imperial contribution; and the general result of the com¬ 
munications regarding the second object received from 
scientific bodies is to show that an expedition on the y» fie 
contemplated could do very little in the way of 
investigation, and would have to be regarded simply as a 
pioneer of future more complete and costly expeditions." 
For these reasons they felt they would not he warranted is 
asking Parliament to provide the proposed contribution; and 



Schaw.— On Antarctic Research. 


63 


they went on to say they “ arrive at this conclusion, how¬ 
ever, with sincere regret, and would have been glad to have 
co-operated with the Australian Colonies in an enterprise 
having something more thau a merely commercial purpose. 
Perhaps, however, my Lords may he allowed to regard the 
present proposal as an indication that if any like expedition 
be undertaken hereafter by the Imperial Government some of 
the British colonies more closely interested in it might not be 
unwilling to contribute to its cost.” 

This proposed expedition, therefore, was abandoned, and 
the subject dropped out of notice, until it was revived by 
Dr. John Murray, one of the distinguished members of the 
late “ Challenger ” expedition, in a paper read by him 
before the Boval Geographical Society on the 27th November, 
1893. 

In this most valuable and exhaustive paper he related the 
history of antarctic explorations. He showed that Captain 
Cook was the first to penetrate within the antarctic circle, 
having reached lat. 71° 10' S., at a point to the south-west 
of Patagonia, " when he probably saw the ice-barrier and the 
mountains beyond.” This was in his second voyage, in 1774, 
after his circumnavigation of New Zealand in his first voyage. 
Knee then two navigators have penetrated further south than 
Cook: “ Weddell, in 1828, rescued 74° 8., but saw no land. 
Sir James Clark Boss, in 1841 and 1842, reached the 78th 
parallel, and discovered Victoria Land, south of New Zealand. 
No other explorers have passed beyond the 70th parallel of 
south latitude.” 

In the course of his paper Dr. Murray referred to the 
explorations carried out under Smith in 1819, who discovered 
the South Shetland Islands, and the consequent seal-fishery 
which sprang up, and resulted in the extermination of the 
seals. Bellingshausen discovered the island named Peter the 
Great, and Alexander the First Land; D'Urville discovered 
Ad&ie Land; the United States Exploring Expedition dis¬ 
covered Wilkes Land; Powell discovered the Sooth Orkneys; 
Briscoe discovered Enderby’s Land; Balleny discovered the 
Balleny Islands and Sabine Land; and Dallman, more re- 
rently, discovered Kaiser Wilhelm Islands and Bismarck 
Strait, to the north of Graham’s Land. Dr. Murray gave 
unstinted praise to the good work done by these and other 
explorers, who, with vessels unstrengthened to resist ice, 
and with imperfect'means, have added so much to our know¬ 
ledge of antarctic regions; but he pointed out that Boss's 
expedition, which was better provided, and the vessels well 
strengthened, was, under its splendid commander, aide to do 
' tnees-'tlAn any Other ; and his observations on the geology, 
inetsarelogy, fid saagpetic phenomena of those regions, ae 
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well as his soundings and dredgings, and observations on cur* 
rents and sea-temperatures at different depths, threw a flood 
of new light on the physical and biological conditions within 
the antarctic circle; but his ships wero unprovided with 
steam-power, like those of all other antarctic explorers; and 
this is extremely disadvantageous, because the vessels are 
unable to make progress during the all-too-scanty periods of 
fine, calm weather; contrary winds in ice-encumbered waters 
are very perplexing and dangerous, and to anchor near an ice¬ 
bound coast while exploring parties are sent ashore is too 
risky for sailing-vessels. 

The “ Challenger ” is the only steam-vessel that has 
crossed the antarctic circle, and, as she was not strengthened 
to bear the blows and pressure of ice, she could do little in the 
way of exploration through the pack, and was obliged to con¬ 
fine the observations to deep-sea soundings. 

Putting together all the various results of the observations 
that have been made, Dr. Murray lias prepared various maps 
of the southern pole (partially reproduced), in which he has 
shown what parts of the coast-line of antarctic land have 
been fixed, and these he lias connected by dotted lines indi¬ 
cating the probable shape of the great antarctic continent 
which, from all indications, he presumes to exist, surround¬ 
ing the south pole, about 3,500 miles long by 1,600 miles 
broad, and covered with perpetual Bnow and ice. He indi¬ 
cates also the approximate position assigned to the magnetic 
pole or poles, and the known and supposititious mean baro¬ 
metric pressures—tho lowest (28*9in.) being in February, off 
Victoria Land, near Mounts Erebus and Terror. From the 
observed preponderance of southerly winds he assumes that a 
region of high barometric pressure exists around the South 
Pole. 

The depths of the ocean, as far as they are known, are 
also figured, and in his paper he draws attention to the 
remarkable fact that the temperature at tho bottom, even at 
the depth of over 2,000 fathoms, is not below 33° Fahr., while 
at the surface it may fall to 29°, and at an intermediate depth 
may be as high as 40°. The abundance of life now existing 
in those Antarctic-Ocean depths is very notable, and specimens 
of fossils, apparently of Tertiary age, obtained on Seymour 
Island by a Norwegian whaler indicate that at one period of 
the world's history a more genial climate must have prevailed 
in those regions. 

Dr. Murray's maps further give the oceanic deposits in 
the different areas of the south polar seas; the ice*limits and 
currents; the mean temperatures or isotherms, and the 
isobars and winds, for February; the annual mean rainfall ; 
and the magnetic phenomena (after Neumayer). 
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Owing to the snowcap which envelopes the great antarctic 
land mass, the nucleus of rock is only revealed in off-lying 
islands or on the faces of high and bold escarpments, or 
by the fragments of rock carried seawards by icebergs, 
and either obtained directly from them or dredged from the 
sea-bottom whore they have been dropped by the icebergs 
as they melted. Thus the geology of the country is mainly 
concealed from view; but the outlines and larger features of 
the mountain-ranges are not obliterated in the high lands 
near the coasts, for peak after peak with varied contours are 
seen to rise one behind another towards the interior. The 
snow which accumulates on these mountain-ranges in Victoria 
Land forms a vast glacier, which moves continually outwards, 
and presents on the coast-line a solid perpendicular wall of 
ice, probably from 1,200ft. to 1,500ft. in thickness, of which 
150ft. to 200ft. is above the surface of the water and 1,100ft. 
to l v 400ft. below. Whon the front of this great glacier 
reaches depths of 300 to 400 fathoms large stretches break off 
and float away, forming the perpendicular-faced, horizontally- 
stratified, table-topped icebergs of the Antarctic and Southern 
Oceans. Fragments broken from these great ice-islands by 
collisions, mixed with salt-water ice, and accumulations of 
snow, form what is known as the "pack,” which at favour¬ 
able times and places can be penetrated by properly-protected 
vessels; but the great ice-wall, along which Boss coasted for 
three hundred miles east and west, is on absolute barrier to 
ships, although there are places where a landing might be 
effected and a winter station be formed, and one such place 
was noted by Boss, near Mount Erebus, and within a com¬ 
paratively short distance of the magnetic pole, or where we 
have reason for supposing that pole to be. 

Dr. Murray refers to the results of the deep-sea dredging 
carried out by the ** Challenger M expedition, and states, 
11 All over the floor of the Antarctic Ocean there is a most 
abundant fauna, apparently more abundant than in any other 
region of the ocean's bod. In one haul made by the u Chal¬ 
lenger,in a depth of two miles, in lat. 47° S., the trawl 
brought up (excluding Protozoa) over two hundred specimens 
belonging to eighty-mne species of animals, of which seventy- 
three were new to science, including representatives of twenty- 
eight new genera.” He says, " It is most probable—indeed, 
almost certain—that the floor of the ocean as well as all pelagic 
waters have been peopled from the shallow waters surround¬ 
ing continental lend, and here in the deep waters of the 
Antarctic we appear to have very clear indications of the 
existence of the descendants of animals that once inhabited 
the shallow waters along the shores of Antarctica, while in 
other regions of the ocean the descendants of the shallow* 



66 


Transaction*. —Miscellamou *. 


water organisms of the northern continents prevail. This is a 
subject of great interest to all biologists, and can best be 
studied by a more efficient exploration of these southern 
latitudes.” 

The objects for which a renewed effort to explore the 
unknown regions in the vicinity of the southern pole should 
now be undertaken were summarised by Dr. John Murray 
as follows:— 

“To determine the nature and extent of the Antarctic 
Continent; to penetrate into the interior; to ascertain the 
depth and nature of the ice-cap; to observe the character of 
the underlying rocks and their fossils; to take magnetioal 
and meteorological observations, both at sea and on land; to 
observe the temperature of the ocean at all depths and seasons 
of the year; to take pendulum observations on land, and pos*. 
sibly also to make gravity observations at great depths in the 
ocean; to boro through the deposits on the Door of the ocean 
at certain points to ascertain the condition of the deeper 
layers* ; to sound, trawl, and dredge, and study the character 
of marine organisms—all this would be the work of a modern 
antarctic expedition. For the more definite determination of 
the distribution of land and water on our planet; for the 
solution of many problems concerning the Ice Age; for the 
better determination of the internal constitution and super* 
ficial form of the earth; for a more complete knowledge of the 
laws which govern the motions of the atmosphere and the 
hydrosphere; for more trustworthy indications as to the origin 
of terrestrial and marine plants and animals—all these oh- 
servations are earnestly demanded by the science of our 
day.” 

Dr. Murray's paper was fully discussed, and m a most 
favourable manner. All agreed that there was no probability 
of any commercial advantages resulting from antarctic ex* 
plorations in the way of seal-hunting or whaling; but that 
the scientific knowledge to be gained would bo of the very 
greatest value. The words of the President in summing up 
the discussion embody the feelings of the Council and mem¬ 
bers of the fioyal Geographical Society. He said,— 

” I consider that Dr. Murray’s paper, and the important 
discussion which has followed it, will form a hew starting- 
point in the advocacy of a renewal of antarctic discovery* 
We must not forget the valuable work that was done by 
Admiral Bir Erasmus Ommaney and the committee of the 
British Association five years ago. Sir Erasmus enlisted the 

V Dr. Murray believes that gravity determinations might bemads, 
as well as the deposits bored into by speoially^onstouoted instrivmente 
let down to the bottom from the ships.” 
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sympathies of the Boyal Society, and even of the move en¬ 
lightened members of the late Government. We owe him onr 
warmest thanks for his exertions. Nor must we forget the 
zealous labours of Baron von Mueller, Captain Paecoe, and 
our other friends in Australia. They have long worked for 
the good cause of antarctic discovery, and I am oonfident that 
ihey will continue to exert all their influence in its favour. 
Our illustrious gold-medallist, Baron Nordenskibld, the dis¬ 
coverer of the North-east Passage, has but now written me a 
cheery and encouraging letter, from which the following is 
an extract: ‘ We shall follow the proceedings of an English 
expedition to those regions with the utmost interest, and 
with our best wishes for its success. It Beetns to me that 
the most important geographical problem for the moment is 
a systematic exploration of the hydrographic, meteorological, 
geological, fend biological conditions of the antarctic regions. 
The arctic regions are in this respect now tolerably well 
known; but almost every scientific result gained from thence 
has given rise to new problems of tho utmost importance for 
the better knowledge of our globe, which can only be satis¬ 
factorily answered by corresponding discoveries in the far 
south.’ 

“These inspiriting words will oheer us on in our task— 
a task from which I for one will never swerve until it is com¬ 


pleted. I have pleasure in announcing to you that our Council 
has this day appointed a committee for the purpose of reporting 
on the best means of achieving tho objects of antarctic ex¬ 
ploration. The whole question will be thoroughly examined 
and discussed, and it will bo our business to convince the 
Press and the public of its importance. We are, of course, 
devoted to geographical research and to the interests of 
science, and we Took upon these objects as a chief reason for 
despatching an expedition. But, as an Englishman, I feel 
that the groat result of all will be the encouragement of 
that spirit of maritime enterprise which has ever distinguished 
the people -Of this country, and the keeping-alive of onr 
glorious naval traditions. We are well assured that as soon 
as the country is with us in the advisability of despatching an 
antarctic expedition the Government will conour. We may 
tlierofiore work on full of confidence and hope. We shall look 
«n t- iis evening as our starting-point. Dr. Murray has given 
jM tae touts~4ie has done so in a way we shall not soon 
impfci and X apeak the sentiments of every one present in 
jfhjn g*®at as se mbl y whan X offer to him our most sincere and 
hearty thanks for hit very able and important address." 

.The Antaretio C^umittee shove alluded to reported that 
iitw'iK:;per<,R.:;.n#-'of aatarctie research, and the desirability of 
mppfaUi aitt athmtWa'hodies at Home and 
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abroad "; that “ one o! the most important requirements is 
the taking of magnetic observations, as it is known that a con¬ 
siderable change has occurred in the magnetism of the earth 
during the last fifty year's, and the exact position of the south 
magnetic pole is hardly oven approximately ascertained.” 
u Other objects of an antarctic expedition would be deep-sea 
soundings, the temperature of the ocean at all depths, dredg¬ 
ings, the study of the character and distribution of marine 
organisms, meteorology, and pendulum observations, if con¬ 
sidered necessary; to explore the land as far as possible; to 
determine the limits of freezing in antarctic regions in the 
summer, and the direction of winds and currents, and the 
consequent formation and movements of the pack ice. M 

They observed that our knowledge is still very incomplete 
of the antarctic winds and currents. South of 40° S. there is 
very low atmospheric pressure, with strong westerly winds 
and a large rainfall and snowfall, all round the globe. Such 
observations as we possess show that the winds in higher 
southern latitudes are, on the contrary, generally from the 
south and south-east, and the surface-currents are in the 
same direction, so that in the summer the pack and the bergs 
are continually drifted northwards. They snowed the immense 
advantages which steamers would have over sailing-vessels in 
these investigations, and gave their opinion that the operations 
should be carried out by the Royal Navy in two vessels m 
well strengthened as were the “ Erebus ” and “ Terror,” fitted 
with steam-power, and specially protected aft to guard the 
rudder and propeller. 

The Royal Society, to whom the subject was referred, aka 
appointed a special Antarctic Committee, who reported 
strongly in favour of an exploring expedition. 

With regard to pendulum experiments, which were recom¬ 
mended (with reserve) by the Royal Geographical Society, but 
not directly alluded to by the Royal Society, it is to be 
observed that they were recommended by Dr. Murray; and in 
an appendix to his paper appears a communication from Dr. 
Neumayer, of the Hamburg Naval Observatory, who, after 
showing how exceedingly important are an examination and a 
survey of the magnetic properties of the antarctic region, goes 
on to note that the determination of the constant of gravity 
has never been carried out in that region, and but a very small 
number of determinations have beon made even in the Southern 
Hemisphere south of lat. 83°. He gives a table containing all 
that is known with respect to this important question within 
the assigned region. To this table I have added the value o! 
gravity corresponding with the lengths of the seconds-pendu- 
lum, as given in his table, and a few comparative values in the 
Northern Hemisphere:— 
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Neamayer goes cm to say that, “ as far as present 
evidence goes, there is an accordance of facts between the 
Northern and Southern Hemispheres with regard to the gravity 
determinations; but we most not forget that from within the 
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south polar circle not a single determination has been con¬ 
sulted, because there are none/ 1 The accordance of gravity 
determinations obtained in tho two hemispheres alluded to 
above has reference to the third column of the table, in which 
the length of the seconds-pendulum for each place, obtained by 
experiment, is used to calculate what should be the length of 
a seconds-pendulum in lat. 45° on the assumption that the 
earth is an ellipsoid of which the equatorial radius is 8962*802 
miles and the polar radius is 3949*555 miles, and that the 
centre of gravity is at the centre of form. The values so 
obtained do not differ widely, and give a mean of 0*993577 
metres—not far different from the computed length for 45* nor 
from the ascertained length at Kerguelen, lat. 49° 8' 9". But 
it will be observed that there is a very notable difference in 
the values of G. at about the same latitudes in the two hemi¬ 
spheres, the force of gravity being greater in the Northern than 
in the Southern Hemisphere. 

A comparison of the values in the two Sbetlands, North 
and South, however ; is the last that is at present available 
towards the poles, and it therefore appears of great scientific 
interest that further pendulum experiments should be made 
within the antarctic circle to determine the law of diminution 
of the force of gravity in tho Southern Hemisphere. 

The present state of our knowledge leads to the belief that 
tho centre of gravity of the earth lies about three-tenths of 
a mile to the north of the equator. Such a condition of 
unsymmetrical balance of the earth, if it be established as a 
fact, may enable us to account for that slow gyration of the 
earth round an axis which is not the axis of the plane of the 
ecliptic, which has now been discovered to be tho case; and 
I earnestly hope that pendulum experiments may form an 
integral part of the duties of the next antarctic expedi¬ 
tion. 

The centre of gravity being north of the equator, the 
plumb-line will be deflected there about 15" from the true 
vertical, and astronomical observations by means of zenith 
distances will need correction. This additional. means of 
measurement of the position of the centre of the earth's mass 
will, no doubt, be resorted to, so that astronomical obser¬ 
vations may check those made by the pendulum. 

The papers connected with the subject of a renewal of 
antarctic research have been forwarded by the President of 
the Royal Geographical Society to Sir James Hector for the 
consideration of the Council of the New Zealand Institute, 
with the expressed hope that they will use their influence with 
the New Zealand Government to give favourable consideration 
to the letters which hate been addressed to their Agent* 
General by the Royal Geographical Society, and referring to 
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the Treasury letter previously quoted, in which the co-opera¬ 
tion of the colonies interested was suggested. 

Such co-operation, in the form of a small grant from each 
of the Australasian Colonies, would, it is believed, have such 
weight with the Imperial Government as to induce them to 
undertake the work at once; while the cordial feeling between 
the Mother-country and the colonies would be strengthened. 
The trade-routes between them would also be rendered safer 
by the increased knowledge of magnetic variations to be 
obtained. 

The Council cordially welcomed the proposal, and I was 
requested to put before the members of the Wellington Philo¬ 
sophical Society a pricis of the communications from the 
Boyal Geographical Society, which I have endeavoured to do 
in this paper. 


Art. X .—A Wellington Weather Prognostic. 

By Major-General Schaw, C.B., K.E. 

[Read before the Wellington Philosophical Society, 18th December, 1895.) 

Thh weather is a subject which interests us all, and any help 
towards guessing correctly what sort of weather we may expect 
within tne next twelve hours or so is valuable. I say " gues¬ 
sing " because no weather forecasts are infallible, even when 
aided by all that science and long observation have enabled 
us as yet to attain to. Observations of the fluctuations of the 
barometer, and of the winds and weather experienced at a 
number of distant points, collected at a central office by means 
of the telegraph, do enable a competent person to premet with 
a great measure of certainty the character of weather to be 
expected in the immediate future; but the chain of causes 
influencing weather is so complicated and so far-reaching that 
in the existing state of our knowledge certain prediction can¬ 
not be insured-—only great probability; we know how great 
tite probability is by comparing the daily forecasts made by 
Captain Edwin with the actual weather which follows; and I 
think we must all acknowledge that his forecasts are very 
pawally right, although not always right. 

Whs* I with to bring before this meeting is a prognostic 
which every one can observe, and which, since I first observed 
She sign, about two years ago, has hardly ever failed to be 
fafiOvrod shortly by a northerly blow and rain.* I 
.«&#•«*«. t*e;-<?Wfe«a rd clouds. 1 ealltbera " fish ’* clouds; but 
'.fenbahiy ''mushroom-shaped ’* Or " lenticular ** clouds would 
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be more correct, as, although these clouds, as Been generally 
rather low down in the eastern sky, seem like fishes wish 
smooth hog backs, yet no doubt they would present some¬ 
what the same appearance if viewed sideways from any other 
point. 

The peculiarity of these clouds is that they are very smooth 
and regular in their upper curved surfaces, and comparatively 
flat below—quite different from the bubbling surface of a 
cumulus cloud, or from the straightly-drawn-out forms of 
stratus clouds, and also widely differing from the delicate 
feathery forms of the high cirrus clouds. 

The fish clouds belong to the class cirrostratus generally, 
and I should estimate that their normal level is at least 
10,000ft. above the sea. Generally, the barometer is high 
when they begin to appear. It then begins to fail, and a 
northerly blow follows, sometimes within six hours, more 
generally after about twelve hours; but occasionally it is 
delayed for twenty-four hours, or even more. 

The appearance of these fish clouds may be that of small, 
delicately-shaped, scattered fishes, in which case the follow¬ 
ing noHh wind is generally not Btrong, and there is little or 
no ram. - If the fish-clouds be more massive, or if, as often 
happens, they are joined together so as to form undulating, 
eel-shaped clouds, with the characteristic smooth, hard, curved 
outline above, then probably the northerly blow will be 
strong, with rain. Sometimes the fish clouds are superim¬ 
posed one on another, so as to form, as it were, a pile or piles 
of fishes. This form is not so common, but I think it also 
is followed by bad weather. 

So far I have merely dealt with observed facts, which I 
hope others will also observe, if they have not done so al¬ 
ready ; and it will be specially 1 valuable to have instances 
when northerly blows with ram have not been preceded by 
fish clouds, or when fish clouds have not been followed by 
the wind or rain. But, admitting that my observations are 
correct, and that this form of cloud usually is seen before a 
Btrong northerly wind, can we in any way account for it? 
We know that the great system of circulation in our atmo- 

S* are, produced by the joint action of the Bun’s heat and the 
y rotation of the earth, gives rise to vast eddies in the air, 
known as cyclones and anticyclones—the cyclones, or 44 lows/’ 
if viewed from above, being like great saucers, rotating in this 
hemisphere as the hands of a watch; the anticyclones, or 
“ highs/ 1 like inverted saucers, rotating the other way. But it 
is with the cyclones, or 44 lows," we are now concerned, as they 
give us our strong winds and storms. The motion of the ait 
m a cyclone is very complicated: it is drawn inwards below, 
it is poured outwards above, it ascends in a spiral course, 
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and the whole system, extending, it may he, over one thou¬ 
sand or even two thousand miles of the earth's surface every 
way, is moving rapidly to the eastward. The rate of east¬ 
ward progress averages about five hundred miles in the twenty- 
four hours. This causes the variations in the direction of 
the wind and iu the height of the barometer. But the force 
of the wind varies with the rotary motion. Tho wind at the 
front of a cyclono approaching us from the west must be from 
the northward or north-westward if, as is almost always the 
case, the centre of the storm is not to the north of us. Very 
generally it is south of New Zealand altogether. Very rarely 
it is north of Wellington, and in these rare cases, wheu the 
storm would begin with a north-east wind, changing by 
east to south, probably the characteristic fish clouds would 
not appear. 

For I imagine that their history is somewhat like this: As 
the cyclone advances from the west, warm, moist air is drawn 
iu below from the north ou that side of the eddy; it is whirled 
onward, upward, and southward until it reaches a cold level, 
where its water-vapour is condensed into clouds, and the dry 
sir pouring over them smooths down their upper surfaces into 
the fish-back forms which we observe. 

This seems to me a probable explanation of the way iu 
which these clouds are formed on the north-eastern edge of an 
advancing cyclone here, and of the reason why their appear¬ 
ance should be a usual precursor of a north-westerly blow 
with a falling barometer, to bo succeeded by a southerly blow 
with a rising barometer, as usually happens. The cause I 
have assigned is, of course, conjectural, but it Beerns to me 
reasonable; and, if it be true, the same weather prognostic 
ought, I think, to be true all up the west coast of this Island, 
and probably as far as Westport on the west coast of tho 
South Island, or even farther south. Ou the east coast, or 
inland, probably this form of oloud would not be so usual or 
characteristic, as the advancing oyclone circulation is, as we 
know, much broken up by the great mountain barrier running 
nearly north and south through these Islands, and the indraught 
of air would be modified by the laud-surface over which it must 
pass. The break in this barrier at Cook Strait and the direc¬ 
tion of our ooaat-line here are undoubtedly the causes of the 
prevailing northerly or southerly winds experienced here, the 
'Westerly winds being deflected north or south, and easterly 
winds very rarely occurring, because, as before observed, the 
centres of the cyclones usually are to the south of us. 
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Art. XL —The Ultimate Problem of Philosophy, 

By William W. Caklile. 

[Bead before the Wellington Philosophical Society, 21st August, 1806,} 

With regard to all the great problems that in previous ages 
had occupied more than any others the intellect of mankind, 
we have become accustomed of late years in England to be 
told that what is golden is silence. Since the days of Berkley* 
for several generations speculation in regard to first principles 
was practically banned among us, as far as the systematic 
work of science and philosophy was concerned; ana, looking 
back on that period, we are forced to inquire, Was the result 
from any point of view satisfactory ? The outcome was that 
what was best in English thought took flight from the uni* 
versities and found refuge in the poetry of Wordsworth, and 
subsequently in that of Tennyson, Browning, and Arnold; 
while speculation in regard to historical, political, and social 
questions was only saved from shallowmess and triviality by 
the influence of German literature, reflected in the writings 
of Thomas Carlyle. Galileo is reported to have said that for 
one hour of his life that he had spent on mathematics he had 
spent seven on philosophy; and it seems to be the case that, 
somehow or other, the world is bo constructed that inquiries 
into matters that seem at first sight wide enough from im* 
mediate practical requirements—investigations into the na* 
ture of identity and causality, of the human soul, and of the 
genesis of the world—are capable of putting thought on the 
right track even with regard to subjects of scientific detail. 
How otherwise can we account for the fact that Leibnitz 
deduced from first principles a doctrine that closely resembles 
the doctrine of the conservation of energy some two hundred 
years before its time, and the same great thinker, in his theory 
of the continuous gradation of created beings, arrived at con* 
elusions that approximate to the modem doctrine of evolu¬ 
tion? 

A notable change, however, has taken place in the trend of 
English thought in reference to such matters during the last 
five-and-twenty years. Hegel, who, while the influence of hie 
philosophy was at its zenith in Germany, was apparently, for 
the most part, regarded as a more or less fantastical mystic 
among ourselves, then began to number among his disciples 
and expositors many of the most competent of English philo¬ 
sophers, including such men as the late Mr. Green; Professor 
Edward Caird, the present master of Balliol; Mr. F. fi< Brad* 
ley; Professors Wallace, of Oxford; Jones, of Glasgow; Wat* 
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son, of Canada; and many others. So much so that, if any 
system of philosophy can be said to be dominant in England 
at present, it is the system of Hegel. Hegelianism, however, 
is with ue a general name for the philosophy which at the 
beginning of the century sprang up in Germany, contem¬ 
poraneously with the development of the poetic spirit that 
gave birth to Goethe and Schiller—and was, indeed, another 
aspect of the same movement—rather than for the special 
characters which distinguish the philosophy of Hegel from 
that of his contemporaries Bchelling and Fichte. It has been 
remarked, indeed, with some truth, that Hegelianism, having 
lost its birthright in Germany, is sojourning now in the tents 
of England and America. What is true and valuable in 
Hegelianism, however, still survives in Germany in the sys¬ 
tems of other thinkers, even of one so widely removed from his 
special standpoint as Lotze, and yet more notably in the sys¬ 
tem of Von Hartman. 

It is not now my intention to-night to attempt to add to 
the number of his expositors, or to deal with any of the 
details of his system. What it seems to me is the imperish¬ 
able truth it contains lies in its emphatic repudiation of the 
right of Kant or any one else to set bounds in advance to the 
subjects of human inquiry, and the confident assertion of the 
adequacy of the grounds that we possess for the belief that 
behind the developments of nature and history are visible the 
operations of a guiding intelligence, of which onr own is the 
offshoot and the image. 

For those who incline to the opinion that mind can bo 
adequately accounted for as something that exists in the 
universe only as a product cf cerebral organization, a class 
of phenomena which manifest themselves as the result of the 
operations of the collective and continuous thought of a race 
or a community are worthy of duo consideration. Take such 
a phenomenon as the British Constitution : We have in it a 
well-defined, fully-organised system, capable of being adopted 
hy other States besides the State which originally developed 
it, and, in essential matters, hy no moans easy to improve 
upon. The founders of the American Bepuhlio, sharing the 
mbey prevalent in those days that innovation coaid not be 
other than improvement, thought that they could alter it 
•neijy far the better by separating the legislative from the 
executive functions. How profound was their mistake has 
bsen very conclusively made out by' Mr. Bagehot. We find 
XMorditw to that wnter that European States which have 
adept Constitutions have adhered much more 
®«Mely. to ihe English model than the American Convention 
tm-nk, however, to what English lawgiver, etates- 
# : ^^oss^bsv Hte eaUeot characteristics of the English 



76 


Transactions .— Miscellaneous . 


Constitution aro due we find at once that we might as well 
ask to which of the primeval men were due the first germs of 
the moral faculty. The separation of the legislative and 
executive functions, subsequently carried out with such mani- 
fold disastrous results in America, was tho favourite project of 
reform in England at the period of the revolution of 1688, and 
only escaped being carried into effect owing to circumstances 
that present the appearance of being accidental. We see only 
the impulse towards freedom and self-government pervading 
many generations of Englishmen, and the apparently chance 
survival of expedients that fell in with tho aim of this impulse. 

A phenomenon of the same sort is the growth of Gothic 
architecture. “No one/' as Emerson says, “can walk in a 
road cut through the pine-woods without being struck with 
the architectural appearance of the grove, especially in winter, 
when the barrenness of all other trees shows the low arch of 
the Saxons. . . . Nor cau any lover of nature enter the 

old piles of Oxford and the English cathedrals without feeling 
that the forest overpowered the mind of the builder,” Yet, if 
we turn to the history of arcliitecture, we find apparently no 
one architect who had the design consciously m view of 
reproducing in stone the image of the forest. We can trace, 
on the contrary, the various stages by which the basilica 
became transformed into the cathedral, and can only interpret 
the ideal that fully realised itself in the fourteenth century 
as one that more or less unconsciously dominated the mind 
of many generations. The collective continuous mind thus 
seems to nave in it something that cannot be accounted for 
offhand as the mere sum of the conscious thoughts aud wishes 
of various individual minds. 

If we glance at a widely-different department of life from 
the politics and art of man, other illustrations, perhaps oven 
more interesting aud more marvellous, present themselves. 
When Mr. Darwin writes of sexual selection there are plainly 
two very distinct principles before his mind. One is the sur¬ 
vival of tho strongest or best-armed males in their struggle for 
the possession of the females: this involves uo presupposi¬ 
tion essentially different from that involved in natural selec¬ 
tion. The other, that to which the continuous increase in the 
beauty of the bird-world is due, does involve a presupposition, 
the full purport of which Mr. Darwin himself (foes not appear 
to have clearly realised, lie thinks it sufficient to assume 
that the hens appreciate beautiful forms and colours to 
account for the fact that the cocks of many species become 
from generation to generation more and more beautiful. This 
indefinite increase in some abstract characteristic cal le d 
“beauty,” however, does not at all adequately represent the 
facts in individual instances. The 14 more and more ” that 
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is spoken of can hardly be otherwise rcgardod than as an 
approximation towards something in the nature of an ideal 
existing in some mind that did not itself cease to exist with 
the passing-away of any single generation. How otherwise 
can we represent to ourselves the gradual evolution of the 
ocelli on the peacock’s tail, or the still more wondorful ocelli 
which with such incredible accuracy reproduce the effect of 
light shining on a convex surface on the wing-feathers of the 
argus-pheasant ? In the difference between the upper and 
lower ocellus in his illustration (“ Descent of Man,” p. 149, 
vol. ii.) we seem to see the very last finishing-touch being 
given to the picture. We need hardly, however, resort to 
isolated and remarkable instances like this to discover the 
operations of a general mind underlying the operations of 
individual minds in tho lower world. It seems to gleam 
through every instance of the exercise of an untaught instinct. 
The mere fact of the discrimination by birds of the pitch of 
musical notes and the varieties of colour, though so obvious 
and familiar, if rightly considered, brings us vividly in view of 
the supernatural in nature. We know that the relations be¬ 
tween notes and between colours both rest on exact numerical 
relations between vibrations and undulations, and that when 
we discriminate notes and colours we may bo said, in a fashion, 
to perceive these numerical relations; we know that the dis¬ 
covery of them is, at any rate, implicit in our immediate 
perception, and waits only for reasoning thought to make it 
explicit. If the birds have, iu this respect, the same percep¬ 
tions that we have, can we interpret the fact otherwise than 
by the hypothesis that we and they alike share in the opera¬ 
tions of a vaster mind ? 

We are accustomed to view all tho organized and systema¬ 
tized products of human intelligence under the category of 
“ things made/' often with much inaccuracy. If a man builds 
a house or constructs a machine he has a plan, either on paper 
or in his mind, which he follows out in detail. The mental 
process as the result of which a poem is written is widely 
different. Burns tells us that he composed his songs often by 
humming an air to himself and waiting till the words came. 
If one could have viewed the process from the outside, with¬ 
out knowing anything of the mind behind it, it might have 
seemed to him as if there were a struggle for existence between 
the words, and the survival of thoso best fitted to meet the 
exigencies of the rhythm and at the same time to call up 
ideas that were interesting and inspiriting. The Herbartian 
pychology has familiarised us with the conception of aoontest 
between ideas for a place in consciousness, and tho survival of 
such only as fall m with the needs of a dominant apperceptive 
System. Survival of its constituent factors under the influence 
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of an ideal is indeed applicable to the genesis of all that is 
organized or constructed by us, even to those things that we 
ordinarily look upon as being made offhand in accordance 
with a copy. It is only the last stage that is thus accom- 
plished. One can set himself nowadays to construct a triple* 
expansion engine, and need no other equipment for his task 
than care and patience and ordinary intelligence. But could 
any one have none it fifty years ago ? The steps in engine* 
construction between that day and tnis have been achieved by 
a mental process analogous to that by which poems are written 
and Constitutions are developed. We are becoming daily 
more and more fully conscious of this fact. We can perceive 
that though Brunei could not build a 44 Great Eastern" that 
would work, the progress of naval construction since his time 
renders it probable that our descendants will build vessels of 
vastly greater magnitude than it. We do not set ourselves 
now to make wings and, having made them, leap into space, 
but we are still further from laying it down as beyond question 
that aerial navigation is for ever impossible. Bather we set 
ourselves to estimate what progress has been made over a 
period of ten or twenty years past in diminishing tbe propor¬ 
tion which the weight "of engines must bear to the motor- 
power that they can develope, and on this basis to calculate 
what progress the next ten or twenty years are likely to see 
made in the direction of the solution of our problem. Simi¬ 
larly, in matters political, we have travelled far Bince the days 
when Locke or Rousseau saw in the relation between king 
and people the result of some conscious bargain deliberately 
44 made" at the dawn of history; or since the days when 
the sages of the Directory had religions in their pigeon-holes, 
ready to be made actual by an edict from head-quarters. Even 
socialism—at any rate Fabiau socialism—recognises now that 
it must reckon more or less with nature and its gradual pro¬ 
cesses. We are beginning to find out that there are many 
things in the world that are organized and systematized yet 
which cannot be said to be 14 made." 44 Making " is a deduc¬ 
tive process onW: it gives effect in the real world to an 
abstract rule. The process by which the rule itself has been 
obtained belongs also to thought, but to the province o! induc¬ 
tion. It is induction that we find taking place whenever the 
evolution of anything is the result. 

A theory of the reason that would adequately define the 
separate provinces of induction and deduction is still a desi¬ 
deratum in logic. Mr. Mill's theory is by no means consist¬ 
ent with itself. In the body of his work he treats the two as 
co-ordinate processes, which achieve the same end by different 
means. In the chapter on 44 Deduction,” on the contrary, we 
find him maintaining that every deduction has in it three stages 
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—an induction, a ratiocination, and a verification. That is the 
true account, I think, of every process of conscious reasoning. 
We can only draw a line that will afford the basis for consist¬ 
ent treatment between induction and deduction by regarding 
the former, substantially ub Whewell does, as “ the light that 
goes up "—the happy tnought, the illuminating generalisation 
to which no methods are applicable; and the latter as the 
process by which such generalisations are iu the end either 
confirmed or rejected. The so-called inductive methods can 
be applicable only to ratiocination and the verification. This 
view corresponds with Mr. Mill's own description, in the earlier 
part of his work, of reasoning from particulars to generals as 
the process of mother-wit of the shrewd, untaught intelligence. 
It may be possible thus to see some truth in the striking 
thought of Emerson: 11 Generalisation is always a new influx 
of divinity into the mind—hence the thrill that attends.' 1 
The deductive process of “ making " could, then, very plainly 
be only the process of human minds, whose workings are based 
on abstraction; and it seems, moreover, that it only corre¬ 
sponds to one aspect even of their processes, and that not a 
universal one. It may thus, I think, yet become possible for 
us to comprehend that, though we must give up the concep¬ 
tion of “ making ” as applicable to the genesis of the world, we 
may still hold to the belief that it is the work of mind, and 
even of that description of mind of which our own is an imper¬ 
fect image. 

The philosophy of Hegel has familiarised us with the 
thought of pairs of complementary conceptions, one of which 
is ana must be implicit in the other—though those who are 
loudest in affirming either of the two are often farthest from 
recognising that they at the same time affirm its comple¬ 
ment. “ People have only to know what they say," as he 
observes, “ in order to find the infinite in the finite." The 
category of complementary conceptions is applicable to many 
others besides those o! the infinite and the finite. The con¬ 
ception, for example, of the possible Ulusoriness of vision, of 
which Hume inane so much use, plainly postulated the pos¬ 
session by us of some trustworthy standard by comparison 
with which the information that vision (gave us might be pro¬ 
nounced either illusory or valid; yet with the recognition of 
this fact his theory of subjective idealism must necessarily 
have vimished. In the history of the world, indeed, as we 
find it, it often takes many generations for a thought that is 
, therealready as -implicit to become explicit. Hence it is the 
mle rather than the exception with intellectual movements 
>!mt theysto| short at a stage that seems to us, on looking 
tack at them# to-be.very obviously only an intermediate one. 
•$ne, wonders how, in the sixteenth century, the assertion of 
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the right of private judgment stopped short at the precise 
point that it did; and how, in the eighteenth, the Eclcwrcisse - 
ment, in the main hostile to Christianity, identified itself with 
what iB, in truth, a Christian doctrine—the equal rights of all 
men. 

Applying this point of view to theories of the nature and 

i jenesis of the world, it seems, on reflection, sufficiently mani- 
est that the conception of it as a mechanical system is a com¬ 
plementary one to the belief in the existence of a mechanician 
outside it. Yet the philosophies which most vehemently 
assert the necessary invalidity of the belief in a God who 
made the world as a man makes a watch are those which, 
with equal assurance, assert the possibility of our remaining 
satisfied with the conception of the world as a watch, but 
without any maker. Such a standpoint, however, can be only 
a transitional one. If thero is no mechanician, then the world, 
it is plain, is something very different from a mechanical 
system. “ The brain secretes thought,** we are told, “ as 
the liver secretes bilo.*' Let us suppose that it does: the 
question next arises, How does the liver secrete bile? It 
plainly will not do to conceive of it as secreting it in anything 
like the same way or manner as that in which the steam- 
engine converts heat into motion. It must be conceived of 
rather as secreting it in the manner in which the engine, plus 
the man endowed with conscious will and intelligence who 
attends it, effects this end. If there be nothing to take the 
place of the man alongside the organism, then the organism 
itself cannot be viewed except in one of two ways—either as 
something that has an independent life of its own, or as some¬ 
thing that shares the life of some wider existence. 

We speak freely of some things in the world as “ living," 
and of others as “dead" and “inert"; but if we force our¬ 
selves to consider what it is we really say when we use such 
expressions we will find that we can never combine the 
predicates of “deadness** and “inertia" with the predicates 
of motion and change as applicable to any subject without 
having in the background of our minds the thought of some 
cause outside such a subject that moves and changes it. Once 
convince us fully that no such cause exists, and its motion 
becomes at once for us sufficient evidence of its life. If there 
were nothing in the universe, we are told, but two drops of 
water, and they were millions of miles apart, they would not 
rest where they are, but would at once begin to move in a 
straight line towards each other. We can conceive of such a 
fact under the category of mechanism only, because in the 
semiconscious background of our minds there is the tra¬ 
ditional thought of a God who moves them. Blot out that 
thought completely and the drops of water beeome at once 
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things endowed not only with some sort of life, but also with 
some sort of unconscious knowledge of each other's existence 
and position. We have been accustomed in the past to make 
use of the categories of the material world to express, as best 
we can, the facts of mind. A tendency, however, is noticeable 
in recent science to reverse the process. We speak naturally 
now of the refracted light-ray as seeking the least circuitous 
route to its goal that is in the circumstances possible to it. It 
comes naturally, too, to Mr. Darwin to ask, with reference to a 
reversion like the occasional appearance of the double uterus, 
how could it “know/ 1 as it were, what course it had to follow, 
unless we assume its connection by descent with some form in 
which it was normal. 

Hence, even if we are old-fashioned enough to be desirous 
of finding adequate reasons for bolieving intelligence to be the 
guiding principle of the universe, we can look on with equa¬ 
nimity at the Kantian criticism engaged in demolishing the 
ontological, cosmological, and physico-theological arguments 
for the being of a God. The very statement of such argu¬ 
ments involves the conception of two subjects—nature and 
God—the existence of the latter of which has to be proved 
from qualities perceivable in the former. Let us conceive the 
work to be thoroughly done, and the God of the old natural 
theology to be extinguished. We are left alone then with 
nature—with the totality of things, including ourselves, as the 
percipients of them all. This is, then, the one subject in the 
universe; and we are driven at once to ask, What are its pre¬ 
dicates? That one of them is life is a self-evident conclusion; 
and that others are organic unity, and in some sense the 
manifestation of intelligence, are further conclusions which 
every fresh discovery in science emphasizes. By the time wo 
have assimilated them, however, we find that the very fact of 
getting rid of the God of the old natural theology has brought 
us back many steps in the direction of a conception which, 
after all, closely approximates to the conception of God in the 
natural mind. So far, Hume would be with us. With the 
eommon-sense of English thought, which does not let its 
theories run away with it, he allows his doctrine of causation 
to go by the bowl, and does not hesitate to say that there 
can never be any doubt as to the being of a God—the only 
questions that can arise are questions in reference to his 
nature. It is here, indeed, that the true difficulty begins, tf 
we can go no further in assigning predicates to the one great 
subject than to affirm of it life, unity, and some sort of in¬ 
telligence, there is much truth in Hume's contention that our 
belief can never be the ground M either of any action or of any 
forbearance." It is plain that we can find these predicates in 
no other manner man by casting our glance on the world 
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about us, and back over its history. In doing so it will be all 
in vain for us to attempt to shut our eyes to the manifold 
miseries and bitternesses of human life. Nor does it assist US 
to tell us, as Hegel does, that all this exists merely that the 
Absolute Spirit may become conscious of himself. Bather, the 
heart robels at the suggestion that human misery should have 
been devised for the attainment of an end that cannot be 
represented as either noble or unselfish. There is nothing in 
self-consciousness that is, in itself, admirable or attractive: 
as Goethe profoundly remarks, humility, the sweetest of 
womanly virtues, can never know anything of its own exist¬ 
ence. ft is idle, too, to tell us, in any phraseology, that evil 
is negation—that it is something that does not really exist. 
He who uses such phraseology does not alter the facts, he 
merely confuses for himself the connotation of such words as 
“roality," "existence,” and "evil.” Shutting our eyes, to 
nothing, we may, however, still ask ourselves the question, 
Does it not, in spite of everything, seem clear that " the real 
tendency of things is good”? This much, at any rate, was 
the intense conviction of one who was even more alive than 
most of us are to the darker side of human things. Without 
prejudging the question whether it is a conclusion capable of 
being scientifically established, it may be said that, if it can, 
we cannot, I think, escape from the further conclusion that 
there is an ideal which the Universal Mind is endeavouring to 
realise in the world—that this ideal is nothing else but the 
amelioration of its condition. 

The question, at any rate, of any belief in God which is 
more than a formal and unmeaning one appears to be bound 
up with that other question whether or not the real tendency 
of things is good—that is to say, whether or not there 
is, in spite of all fluctuations, a progress, steady on the 
whole, towards a higher and better state of things per¬ 
ceptible in mundane affairs, and whether such tendency is 
not the necessary outcome of the .laws of life and develop¬ 
ment. 

Though Hegel, in his abstract formalisation of his doctrine, 
places the goal of existence in the realisation of itself in con¬ 
sciousness by the Absolute Spirit—a conception which, what¬ 
ever aspect of the truth it may present, does not in any way 
commend itself to human love and admiration—when he 
comes to show us his principle at work on the stage of the 
world’s history, we find that what it seems to mean is ♦■h M ? 
there is some intelligent principle behind human affairs, or 
immanent in them, which converts the fall of empires, the de¬ 
cadence of.civilisations, the inroads of barbarism—everything, 
in short, that seems at first merely evil and disastrous—into 
the starting-point..for the development of new eras, 
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temed by greater happiness and greater liberty than those 
which preceded them. He treads with firm and certain step 
—here and there, perhaps, riding his theory of triplicities to 
death, as when he divides even the continents and their physical 
features into triads—but, on the whole, arriving at a concepti6n 
of historical development which largely anticipates the con¬ 
clusions that the progress of science and research has since 
made inevitable. Schlegers conception of a primitive univer¬ 
sal civilisation, from which barbarism is a retrogression, is, 
for example, dismissed as hardly worth considering; yet its 
validity was maintained by very competent thinkers until 
quite recently in England. Altogether, his conclusions present 
a remarkable parallelism with those which Mr. Bogehot, in 
his “ Physics and Politics, 1 ' bases on the established doctrine 
of evolution. If speculation in regard to first principles is, 
from a practical point of view, so valueless as many would 
have us believe, it is strange that metaphysics anticipated 
science by at least half a century with reference to a matter so 
fertile in practical bearings as national development. What 
is least formal and abstract in Hegel's line of thought is 
probably what will be found in the long-run to be of most 
permanent value. His doctrine that conceptions, as soon as 
they become explicit, go over into their opposites, appears to 
be transfixed by Lotzes criticism that conceptions never alter, 
though the things of the finite world pass from the sphere of 
one conception into that of another. If the process, too, had 
the absoluto universality which he asserts for it, it is hard to 
understand how rational freedom itself could be an exception. 
If the alleged principle were universally valid, should we not be 
forced to conclude that, as soon as rational freedom itself became 
explicit in the world, it must pass over into irrational bondage ? 
It is hard to see also how from the absolute equivalence of 
the elementary opposites—from the theory that ° being ” and 
“ nothing ” are the same—anything but a see-saw between these 
opposites could result. If the negative element is to be con* 
quered in the end, must we not conclude that it was never 
from the beginning the full equivalent of the affirmative ? The 
Eleatic doctrine, adopted by Spinoza, that evil is negation, 
though, if taken as it stands, it is little better than a barren 
paradox, is yet much nearer the truth than the doctrine of 
the identity or full equivalence of opposites. It is, indeed, an 
approximate statement of a truth that has played a great rSle 
in philosophy, and is destined, perhaps, yet to play a still 
greater one. If evil is not literally non-existent, it at any 
rate# w Spinoxa very clearly recognised, carries within it a 
self-destructive element* If reason,., as he says, even per¬ 
suaded «is to lie for our own advantage, or even in order to 
4ave outselyoe Irom imminent danger, it would persuade all 
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men always to do the same, and then social existence would 
become impossible ; and thus the principle of lying, if carried 
to its full length, destroys itself. Hence reason, he concludes, 
can never persuade us to lie. We have in this the germ and 
more than the germ of the Kantian doctrine, “ Let the 
maxim of your conduct be that which can be made into law 
universal." A further consequence naturally flows from it— 
viz., that, in as far as any nation, any theory, or any institu¬ 
tion contains elements of moral baseness, in so far also does it 
contain elements of weakness; that whatever survives in the 
world survives in virtue of that in it which is true and 
valuable. This is the kernel of the doctrine that has been 
preached in our day with much energy of conviction by 
Thomas Carlyle, and has vividly impressed the English-speak¬ 
ing world. Referring to the rise of Mahometanism, for 
example, he says, “ I will allow a thing to struggle for itself 
in this world, with any sword or tongue or implement it has, 
or can lay hold of. We will let it preach, and pamphleteer, 
and fight, and to the uttermost bestir itself, and do, beak and 
claws, whatsoever is in it, very sure that it will, in the loug- 
run, conquer nothing which does not deserve to be eonauered." 
If the real tendency of things were not good thiB could not be 
so. As it is, “All that is right," he contends, “ includes itself in 
this, of co-operating with the real tendency of the world." If) 
however, we can recognise the truth that this view of life 
contains, we must also recognise that the intelligence which 
guides the universe is working out by degrees the realisation 
of an ideal that is also our own. 

Carlyle’s doctrine is plainly a doctrine of the survival of 
the fittest among theories, religions, and institutions; and 
here again we find speculation on first principles anticipating 
the conclusions of science. It differs from Mr. Darwin’s 
survival of the fittest, however, in this: that in it the “ fittest M 
has the definite moaning of the beat and the worthiest. With 
reference to Mr. Darwin's formula, it has frequently been 
pointed out that the survival of the fittest can mean only the 
survival of what is best adapted to survive. Like the Hegelian 
theory, however, it appears to more advantage in action than 
its formulas. When we see how it is applied we can perceive 
in it another meaning. Mr. Darwin himself finds in it a 
principle which must necessarily lead to the development of 
the social instincts, the unselfish side of our nature. It seems 
dear to him, too, both that the struggle for existence cannot 
fail to develop© intellect in the race, and also that the develop¬ 
ment of intellect must secure the development of morality 
pari passu with it. We arrive thus by another h priori road 
at the same conclusion—‘that the real tendency of things can¬ 
not be otherwise than good, 
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Perhaps the greatest difficulty that presents itself to the 
acceptance of this conclusion is that which flows from the 
doctrine of the equivalence of opposites. It needs little reflec¬ 
tion to discover that the biblical conception of the knowledge 
of good as having entered the world together with the know¬ 
ledge of evil shadows forth a truth of wide-spreading signifi¬ 
cance. It is plain enough that the hero and the martyr 
eould never have appeared in the world without the tyrant 
and the bigot. The delights of success for one man must, 
it always seems, bear a tolerably exact proportion to the 
agony of possible disappointment for himself, and of real 
disappointment for others similarly situated. If by what 
we fancy as the fiat of Omnipotence pain were at once 
completely done away with, we might find that the principle 
of consciousness, perhaps of vitality itself, hod perished. 
We are thus sometimes driven to question the very possi¬ 
bility, in the nature of things, of any fuller realisation of 
happiness in the world than we find there now. It muBt 
be conceded, I think, that the negative principle must al¬ 
ways be manifested there in some shape. Without the pos¬ 
sibility of disappointment there could be no such thing as 
the serious pursuit of any purpose, and the possibility of 
disappointment itself involves pain, aud pain often of the 
acutest sort. It may be that wo are dreaming altogether idly 
in dreaming of a painless golden age ahead of us. This much, 
however, is observable: that the negative principle can assume 
very different forms in different stages of the world’s develop¬ 
ment. In nature, the only remedy for failure or imperfection 
is the prompt destruction of the forms that manifest defects. 
When consciousness dawns, the place of destruction can be 
taken by the instinctive association of pain with what is in¬ 
jurious. With the civilised man, again, the mental represen¬ 
tation of pain—say of starvation—some time in the future can 
take the plaoe of the actual pangs of hunger in the present. 
A further stage sees the approval of our fellows largely substi¬ 
tuted for every other motive of action. The worst of all pains 
for us, then, is to be found in the fact of being shunned and 
despised by our neighbours; and, at a still further stage, 
we can feel that even this is endurable so long as we are 
not forced to agree with our neighbours in detesting and 
despising ourselves, that being the one pain at all hazards 
to he avoided. If thus even we are forced to hold that pain 
can never be got rid of, there is ample room for the ameliora¬ 
tion of the world in the substitution of the more refined for the 
grosser forms of it 

Out of such reflections on the nature of pain there dawns 
dimly on us the suspicion that we may be in error in the 
tefecy that Omnipotence could make all men happy and 
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virtuous by itB fiat if it ple&sod. Happiness and virtue tnay 
be things that are not 44 makeable.” If 44 making ” is a cate¬ 
gory applicable only to a very limited aspect of the opera¬ 
tions of the human mind it may not be applicable at all 
to the operations of the Universal Mind.^ What if, in the 
nature of things, nothing better is achievable than that 
which has been achieved and is being achieved ? We have 
wars still: possibly without them civilisation might fall into 
rottenness and decadence. They are not followed, however, 
nowadays by the enslavement and slaughter of unarmed 
populations As, moreover, the customary law in each na¬ 
tion, when it gained sufficient strength, in the end created 
a tribunal to enforce it, so it seems possible that inter¬ 
national law, which now exists in the Bhape of custom only, 
may also similarly developo itself. Wo have thus, perhaps, 
in the very fact of the existence of international law, a pro¬ 
phecy of a federation of the nations strong enough to make 
public war as impossible between civilised States as private 
war is now within them. 

Not many years ago we were in despair at the anticipation 
that the trend of our industrial civilisation was in the direc¬ 
tion, no doubt, of making the rich richer, but at the same 
time of making the lot of the poor harder than ever it had 
been. Becent developments appear to indicate that this was 
only a transitional stage. It is coming to be widely believed 
now that the unfailing tendency of every new invention is to 
shorten the hours and to increase the remuneration of labour, 
as well as to increase the purchasing-power of its earnings. 
It seems on all grounds well within the bounds of possibility 
that the next century will see an enormous diminution in the 
physical miseries of the world, and it seems open to us, at 
any rate, to hail every achievement of science as something 
that is without fail hastening on that consummation. Im¬ 
partial, unbiassed reasoning alone appears to be all that is 
requisite to warrant our faith in the beneficence of the Mind 
that is guiding our destinies. 
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Aht. XII.— Memorabilia of certain Animal Prodigies, Native 
and Foreign, Ancient and Modem . 

By W. Colenbo, F.B.S., F.L.S. (Lond.), &c. 

[ Bead before the Hawke's Bay Philosophical Institute, 12th November, 

1894 0 

fit. George, that swinged tlie dragon, cud e'er since 
Bits on bis horseback at mine hostess’ door, 

Tench ns some fence t . . . 

And make a monster of you. 

Braksp., “ K. John/' Act If., 8c. I. 
t go alone, 

Idko to a lonely dragon* that nia fen 
Makes fear'd, and talk'd of more than seon. 

Bros**, " Corial.," Act IV., Be. 1. 

Eablt in the month o! May, when the shooting season begins, 
I was residing, as usual in the autumn, at Dannevirke, in the 
Forty-mile Bush, and I heard the friendly warning given to 
“ Look out I ” or •* Beware I” at a certain notorious lagoon, 
pool, or deep-water swamp, frequented by ducks, lying about 
three miles from Dannevirke, and not far from the bridge over 
the Biver Manawata. 

Cariosity being aroused, I made inquiry, and I found that 
during the shooting season of the last year (1893) a young 
man of Dannevirke named George Slade, out Bhooting, hod 
there seen a taniwha (unknown watery monster), and had 
fired at it and wounded it. Through the kindness of the 
resident clergyman (Bev. E. Bobertshawe) I bad an interview 
nest day with the young man, who related the whole matter 
very dearly, temperately, and coherently; and, briefly, it was 
as follows: He was out shooting, and, having fired at a duck 
there swimming, and killed it, his dog went into the water 
after it ; but before the dog got up to the duck a large 
animal (unknown) emerged From the thickly-growing raupo 
(bulrushes) adjacent, and, swimming, made direct for the dog; 
on this the dog retreated howling, tans duck. Seeing this, 

' Slade, on the high land above, fired at the strange animal, 
and struck its head, beyond the eye, and near the angle of its 
month. On receiving the shot the creature turned and swam 
book into the tall raupo, and was not again seen.. Slade 
further said, its head was raised, as if on a neck, a little above 
the water, and appeared about 18 in. long, with greyish hair 
or far. Ha hod related the occurrence at the time on hie 
mturoto the township, so that it was well known and talked 
oh >l$ije beak and strange relation by him brought four 
Othejrjt to the fora* who stated that, when out riding lately in 
tbatneighbourhood, iheytoobad seen a creature, apparently 
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swimming, in the water there, that looked in the distance 
like a young colt* with its head and neck above the surface. 

The place itself is isolated, surrounded by high, broken, 
cliffy banks that are deeply wooded, and rather difficult of 
access, the water having a narrow outlet into the River Mana- 
watu. 

This newly-repeated narration of that strange event of 
1893, together with the simple, honest, unpretending manner 
in which it was told, and the knowledge the residents had of 
the character of the relator, made such an impression on the 
minds of some of my friends who heard it, that three of them 
(strong and determined, and used to heavy bush-travelling) 
arranged to visit that out-of-tho-way spot the next day, the 
weather, too, being fine at the time. They did so, and, after 
much and heavy exertion, descended the cliffs, and explored 
pretty much of the shores and surroundings of the lagoon, but 
saw nothing of any strange animal, and, after extricating 
fchomselves with some difficulty, they returned late at night to 
Dannevirke. 

While we were conversing with Mr. Slade, I expressed my 
opinion that the animal seen by him in the water might be 
one of the seals of the New Zealand seas, which I had seen in 
former years on our sea-shores, and whose hair was also of 
that colour described by him; but how a marine mammal 
should have found its way so far inland, and particularly 
through aud against the current of the rough and rapid waters 
of the notorious Manawatu Gorge (the only way of access), 
seemed an insurmountable obstacle. However, I offered him 
a good round sum for the animal, or for any pretty larae 
portion of it. Mr. Robertshawe, also present, related the 
capture of one of those seals far up in the River Waikato 
several years ago. 

In writing to Sir James Hector shortly afterwards (oh 
other matters) I mentioned this phenomenon, and, in reply, 
Sir James says, “ Your taniwha is no doubt Stemrhynchus 
leptonyx. Several years ago I heard the Bamo tale from the 
same district, and on inquiry found it to be so. Ten years 
ago a taniwha was captured in a lagoon near Hamilton on the 
Waikato, and exhibited in a butcher's shop, and it proved to 
be a Stenorhynchus 

An instance of the capture of one of these marine animals 
I may mention, as it came under my own observation, and 
the circumstances attending its seizure were strange, if not 
unique. It happened early in the forties. I was then resid¬ 
ing at Waitangi, on the immediate southern shore of Hawke's 

* Lest this should seem strange, I mention in a note that Maori 
horses, halt wild, are very numerous in those parts. 
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Bay, and close by the Maori pa (village) Awapuni. One 
morning there was a great outcry, and a bag movement of a 
body of natives from the village on to the beach. I went 
thither to see what was the matter, and I found they had 
captured a large greyish-blue hairy seal, and this in a peculiar 
way. Some children were playing on the beach, and they 
saw at a little distance what they supposed to be a woman 
asleep on the warm and dry shingle, a short distance above 
high-water mark. Bv-and-by thoy went towards her, when 
they soon found out their mistake, and immediately raised a 
cry, not knowing what it was. The chief, Karaitiana,* who 
happened to be walking on the beach not far off, ran up and 
saw the big seal; and now the creature, alarmed, was scuttling 
away fast towards the sea. Karaitiana had nothing in his 
hands with which to bar its progress, while the animal, turn¬ 
ing its head from side to side, snapped its jaws fiercely; so he 
threw himself down fiat on the beach and grasped the seal 
with his two hands just above the tail and held on firmly, 
and, being a tall and stout man, the seal could not draw him 
along the beach, but in its exertions threw up stones and 
gravel with its flippers, and knocked Karaitiana about pretty 
considerably. In a little while, however, other Maoris came 
running up to the spot armed with axes, hatchets, and clubs, 
and soon put an end to the struggle, carryiug off the seal in 
triumph to their village ; and some time after, while the earth- 
ovens were being prepared for cooking the animal, 1 was 
astonished at seeing its jaws open and snap loudly several 
times, although its skull had been broken into with axes and 
brains protruding, the head not yet being severed from the 
body. I was also struck with the appearance of its largo and 
formidable 3-ouspidate molar teeth in both jaws, which also 
regularly locked into each other. I obtained the head as my 
perquisite, and buried it in my garden pro tern, as a step 
towards preserving the bones; but long after, when I fre¬ 
quently sought it, after submerging floods, I never could find it. 

On several occasions I have had the dried skins of these 
animals (taken on the outer coast, as at Wairaarama, near 
Cape Kidnappers, and farther south) brought to me for sale, 
but, not having any use for them, I only purchased one. They 
were all nearly alike in general appearance as to size, hairi¬ 
ness, and colour of their hair, quite dry and hard, having been 
carefully flayed from the animal, and stretched out and dried 
on a hollow frame of sticks, according to the ancient Maori 
manner of drying their dog and other skins. Of course, they 
were all captured by the Maoris when on shore. 


. * Karaitiana, la after, year*. baoame aa elected Maori member of the 

Boom otBepretentativei. 




90 


Transactions. — Miscellaneous . 


As seals are known by us to be of gregarious habits, a 
peculiar proverbial saying of the ancient Maoris respecting 
these animals may be fitly adduced here as showing their also 
having had some knowledge of that kind: “ Na to tamahine 
kapai i takina mai ai tmeikekeno ki Aonci-It was thy ex¬ 
ceedingly pretty and willing daughter which drew this seal to 
land here. “Thisspeaks for itself, and would be doubly suit¬ 
able for such a chief to say coming by sea-— along the coast: 
in the olden times nearly all peaceful visits were made by 
water.” “ N.B.—The verb taki (pass. takina) t here used, 
means to forcibly draw a captured fish to land out of the 
water.”" 

To return to the taniwha, or ngarara (water-monster), or 
crocodile and dragon: During iny long residence in this 
country (now considerably more than half a century) I have 
repeatedly heard from old Maoris of somewhat similar, though 
much more marvellous, occurrences ; I have also been shown 
the lairs and “bones” (calcitc), and the remains and signs 
of the wonderful doings of such monstrous creatures ~ nga- 
taniwha (in the big slips of earth from the hill- and moun¬ 
tain-sides, caused by their sudden throes and emergence from 
beneath or within the solid earth); but of the creaturos them¬ 
selves I have found nothing, not even the slightest remains. 

And here, I think, I may properly call your attention to 
those transcendent Maori stories and legends of the olden 
time, in which the taking and destroying of several huge and 
hideous animals of the reptilian class and of the sauriau (or 
crocodile) order by some of their valorous and skilful ancestors 
is graphically and clearly related. To them I would refer you, 
my audience, this night; I have faithfully translated them, 
and you will find them recorded in the Transactions of our 
Institute 4; and I assure you they are well worthy your perusal, 
and in reading them it should ever be borne in mind that the 
Maoris firmly believed in their truth; hence, too, it was that 
they did not care to venture into strange, unfrequented places, 
from fear of those immense ngarara Infesting them : this is 
nicely shown by Dieffenbacb, in his quaint relation of the 
opposition made by the Maoris against his ascending Mount 
Egmont, lest he should be destroyed by the ngwara%.\ 

But, while those ancient Maori stories partake so very 
largely of the marvellous, and are also mere relations, orally 
handed down from generation to generation— 

Till their own tales at length deoeive 'em, 

And oft repeating they believe *emf 


* Trans. N.Z. Inst., vol. xii, p. 144.: u Maori Proverbs,’ 1 No. 907, 
f Vol. xi M pp. 83-100, * 

1 Dieffeobaoh'e u New Zealand,” vol. 1., p. 140. 
t Prior. 
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—-obscured in the night or twilight of the dim past there are 
similar and well-authenticated European narrations contained 
in written history. Some of them, being bat little known, I 
purpose bringing to yoar notice this evening. 

My first is from ancient Roman history, originally recorded 
by the able Latin historian Livy (though that portion of his 
works containing it has long been lost), and is thus related 
by Valerius Maximus from Livy, by whom it is said to have 
been recorded at greater length. It is the account of that 
enormous reptile which spread dismay even through a power¬ 
ful and disciplined Roman army. Valerius says,— 

“We may here mention the serpent so eloquently and 
accurately recorded by Livy, who says that near the River 
Bagrada, in Africa, a snake was seen of so enormous a mag¬ 
nitude as to prevent the army of Attiliua Regulus from the 
use of the river; and, after snatching up several soldiers 
with its enormous mouth and devouring them, and killing 
several more by striking and squeezing them by the spine 
of its tail, was at length destroyed by assailing it with all 
the force of military engines and showers of stones, after it 
had withstood the attack of their spears and darts; that it 
was regarded by the whole army as a more formidable enemy 
than even Carthage itself ; and that, the whole adjacent 
region being tainted with the pestilential effluvia proceeding 
from its remains, and the waters with its blood, the Roman 
army was obliged to move its station. He also adds that the 
skin of the monster, measuring 120ft. in length, was sent to 
Rome as a trophy.” Pliny also relates this story, saying, “ It 
is a well-known fact that during the Punic war, at the River 
Bagrada, a serpent 120ft. in length was taken by the Roman 
army under Regains, being besieged, like a fortress, by means 
of balistas and other engines of war. Its skin and jaws were 
preserved in a temple at Rome down to the time of the 
Kumantine war.'’"' That wonderful encounter took place 
B.o. 256. 


My second narration is a much more modern one, though 
happening five hundred yean ago. It is well and fully 
authenticated, and, I think, very interesting, particularly as 
several of its prominent features are curiously in close accord 
with the Maori tain; and, as I have only met with it in a 
valuable and scarce old folio of the last century, I have made 
a copious extract of it, deeming it worthy to be brought before 
you. 


, * Pliny, “Hat. Hist.," lib. viil., c. 14. This astonishing event Is also 
tsfsstssd to by many anoiont writers-, among others, by Floras (lib. it., 
°< j)kolas Oolltoa (lib.ri., o. 8); and Val. Maximus (supra), (lib. i., 
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In the “ History of the Knights of Malta," by the AbbA 
Vertot, is the following relation: “In 1840 A.n. the Grand 
Master of the Order, Helion de Villeneuve, from charity and 

S rudential motives, forbade all the knights, on pain of degra- 
ation, to offer to fight a serpent or crocodile. This crocodile 
was of monstrous size, did a vast deal of mischief in the 
Island of Bhodes, and had even devoured some of the in* 
habitants. For the better understanding so extraordinary 
an incident, we shall barely relate what history Bays on the 
subject. 

“ The haunt of this furious animal was in a cavern on the 
edge of a marsh at the foot of Mount St. Stephen, two miles 
from the city. He went often out to seek his prey. He ate 
sheep, cows, and sometimes horses when they came near the 
water and edge of the marsh; the inhabitants complained, like¬ 
wise, that he had devoured some young shepherds that were 
keeping their flocks. Several of the bravest knights of the 
convent, at different times, and unknown to each other, went 
singly out of the city to endeavour to kill him, but none of 
them ever came back. As the use of firearms was not then 
invented, and the skin of this kind of monster was covered 
with scales that were proof against the keenest arrows and 
darts, the arms, if we may so say, were not equal, and the 
serpent soon despatched them. This was the motive which 
engaged the Grand Master to forbid the knights attempting 
any more an enterprise that seemed above human strength. 

“They all obeyed him except one knight, of the language 
of Provence, named Dieu-donn6 de Gozon, who, in breach of 
this prohibition, and without being daunted at the fate of his 
brother companions, formed secretly the design of fighting 
this voracious beast, resolving to perish in it or deliver the 
Isle of Bhodes. This resolution is generally ascribed to the 
intrepid courage of the knight, though others pretend that he 
was likewise pushed on to it by the stinging invectives with 
which his courage had been insulted at Bhodes, because, 
having gone several times out of the city to fight the serpent, 
he had contented himself with taking a view of it at a dis¬ 
tance, and had thereby employed his prudence more than his 
valour. 

“ Whatever were the motives that determined the knight 
to try this adventure, he, to begin the execution of his project, 
went into France and retired to the castle of Gozon, which is 
still standing, in the Province of Languedoc. Having observed' 
that the serpent had no scales under the belly, he formed the 
plan of his enterprise upon that observation. 

“ He caused a figure of this monstrous beast to be made in 
wood or pasteboard, according to the idea he had preserved of 
it, and took particular care to imitate the coloiar of it. Mm 
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afterwards taught two young bulldogs to run when he eried 
out and throw themselves under the belly of that terrible crea¬ 
ture, whilst he himself, mounted on horseback, clad in armour, 
with his lance in his hand, pretended at the same time to strike 
at it in several places. The knight spent several months using 
this exercise every day, and as soon as he found his dogs per¬ 
fect in this way of fighting he returned to Rhodes. He was 
scarce arrived in the island when, without communicating his 
design to anybody whatsoever, he made his arms be carried 
privately near a church situated on the top of the mountain 
of St. Stephen, where he came attended by only two servants, 
whom he nad brought from France. He went into the church, 
and, after recommending himself to God, took his arms, 
mounted on horseback, and ordered his servants, if he perished 
in the combat, to return to France, but to come up to him 
if they perceived he had either killed the serpent or was 
wounded himself. He then went down the mountain with 
his two dogs, advanced straight to the marsh and the haunt 
of the serpent, who, at the noise that he made, ran with open 
mouth and eyes darting fire to devour him. Goxon gave it a 
stroke with his lance, which the thickness and hardness of its 
scales made of no effect. Ho was preparing to redouble his 
stroke, but his horse, frightened with the hissing and smell of 
the serpent, refuses to advance, retires back, and leaps aside, 
and would have been the occasion of his master’s destruction 
if he, with great presence of mind, had not thrown himself off; 
and then, taking his sword in hand, and attended by his 
two faithful dogs, he immediately comes up to the horrible 
beast, and gives him several strokes in different places, 
but the hardness of the scales hindered them from enter¬ 
ing. The furious animal, with a stroke of his tail, threw 
him on the ground, and would infallibly have devoured 
him if his two dogs, according as they had been taught, had 
not seised the serpent by the belly, which they tore and 
mangled with their teeth, without his being able, though he 
struggled with all his strength, to foroe them to quit their 
hold. The knight, by the help of this succour, gets up, and, 
joining his two dogs, thrust his sword up to the hilt in a 
place that was not defended by scales; he there made a large 
wound, from whence a deluge of blood flowed out. The 
monster, wounded to death, falls upon the knight and beats 
him down a second time, and would have stifled him by the 
prodlfpous weight and bulk of its body if the two servants, 
who had been spectators of the combat, had not, seeing the 
serpent dead, run in to the relief of their master. They found 
him m a swoon and thought him dead, but when they had 
with great difficulty drawn him from under the serpent to 
tpw* Bn room to breathe, in case he was alive, they took off 
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bis helmet, and, after throwing little water upon his face, 
he at last opened his eyes. The first spectacle, and the most 
agreeable one that could offer itself to his sight, was that of 
seeing his enemy slain, which was attended with the satisfac¬ 
tion of having succeeded in so difficult an enterprise, in which 
many of his brother companions had lost their lives. 

"No sooner was the fame of his victory and the serpent's 
death proclaimed in the city but a crowd of inhabitants 
thronged out to meet him. The knights conducted him 
in triumph to the Grand Master’s palace; but in the midst 
of their acclamations the conqueror was infinitely surprised 
when the Grand Master, looking on him with indignation,, de¬ 
manded of him if he did not know the orders he had given 
against attacking that dangerous beast, and if he thought 
they might be violated with impunity. Immediately this 
strict observer of discipline, without vouchsafing to hear him, 
or being moved in the least by the intercession of the knights, 
sent him directly to prison. He next convened the Council, 
where he represented that the Order could by no means dis- 

S ense with inflicting a rigorous punishment on so notorious a 
isobediencc, that was more prejudicial to discipline than the 
life of several serpents would have been to the cattle and 
inhabitants of that quarter of the island; and, like another 
Manlius, he declared his opinion was that that victory should 
be made fatal to the conqueror. But the Council prevailed 
that he should be only deprived of the habit of the Order: in 
short, the unfortunate knight was ignominiously degraded, 
and there was but a short interval between his victory and 
this kind of punishment, which he found more cruel and 
severe than death itself. 

" But the Grand Master, after having by this chastisement 
performed the obligations due to the preservation of discipline, 
returned to his natural temper, which was full of sweetness 
and good-nature. He was pleased to be pacified, and managed 
things in such a manner as to make them entreat him to 
grant a pardon, which he would have solicited himself if he 
had not oeen at the head of the Order. At the pressing 
instances made him by the principal commanders, he restored 
him to the habit and his favour, and loaded him with kind¬ 
nesses. All this was not to be compared to the unfeigned 
praises of the people, who dispose absolutely of glory, whilst 

S rinces, how potent soever they may be, can only have the 
ispofeal of the honours and dignities of the State. 

“ They set up the head of this serpent or crocodile over 
one of the gates of the city, as a monument of Gosoa'c 
victory. Thevenot, in the relation of his travels, Bays that it 
was there in his time—or, at least, the effigies of it; that he 
himself had seen it there; that it was much bigger and 
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larger than that of a horse, its mouth reaching from ear to 
ear; big teeth, large eyes, the holes of the nostrils round, and 
the skin of a whitish-grey—oecasioned perhaps by the dust 
which it gathered in course of time.” 

Vertot goes on to remark, “ We shall be less surprised at 
so extraordinary an incident if we reflect that the Islo of 
Rhodes was anciently called Ophiusa, from the Oreek word 

which signifies a serpent, from the great number of 
those reptiles that infested that island. Hyginus, a Greek 
historian, relates, upon the testimony of Polyzelus, a Rhodian, 
that a Thessalian, son of Triopas, or of Lapithas according to 
Diodorus Siculus, having been thrown by a storm on the coast 
of Rhodes, happily exterminated those mischievous animals; 
that Phorbos, among the rest, killed one of them of a pro¬ 
digious bigness, which devoured the inhabitants. The learned 
Bochart pretends that the Phoenicians called the island by the 
name of Gesiroth-Rod— i.e. t u the isle of serpents ”—Gesirath, 
according to that author, being a term common to the Phoe¬ 
nicians, Syrians, Arabians, and Chaldeans for signifying an 
island, and Rod, in the Phoenician tongue, signifying a serpent; 
so that, joining these two words together, they formed that of 
Gesirath-Rod, whence the Greeks afterwards made that of 
Rhodes, which the isle has preserved to this day.” 

Then Vertot goes on to relate “a like event which 
happened in Africa, while Attilius Regains commanded the 
Roman army there ” (given more briefly by me above); and 
then he remarks, 44 I do not maintain that there has been no 
exaggeration in the length of the African serpent, nor assert 
everything that is told of the monstrous bulk of the crocodile 
of Rhodes; but what appears certain from the historians of 
that time, from tradition, and even from inscriptions and from 
authentic monuments, is that Gozon killed a terrible animal, 
and by that means acquired a great reputation, especially 
with the people of Rhodes, who looked upon him as their 
deliverer. 

The .Grand Master, to make him some amends for the 
mortification he had given him, conferred rich commandries 
upon him. He took him afterwards to be near his person, 
and, finding a prudence in him equal to his bravery, be made 
him at last hts lieutenant-general in the government of the 
island. 1 ’ 

About the year 1346 the Grand Master Helion de Villeneuve 
dim,, and the knights inet in solemn conclave to elect hie 
successor; and our author states, 44 The Commander de Gozon 
was one of the electors. When it came to his turn to give hie 
voice he said, 4 When X entered this conclave I made a 
Wemn oa& that I would not propose any one but such a 
knight m % Should Judge most deserving of this great dignity. 
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and to have the best intentions for the general good of the 
whole Order; and, after having seriously considered the mat¬ 
ter, ... I declare that I find nobody better qualified for 
the government of our Order than myself/ Ho then made 
a fine harangue upon his own virtues; the fight against the 
serpent was not forgotten, but he insisted chiefly on his con¬ 
duct from the time that the Grand Master Viileneuve had 
made him his lieutenant"; and in the end he waB elected to 
that high dignity, and, the historian adds, “ he was solemnly 
acknowledged as Great Master to the satisfaction of the 
convent, and especially of the citizens of the Town of Bhodes 
and the inhabitants of the island, who, since his victory over 
the serpent, looked upon him as the hero of the Order.” 

There are several pages in this work showing how well he 
presided and wrought. He died suddenly in December, 1363; 
on which Vertot says, 44 If that term 4 sudden * may be allowed 
with regard to so good a man, who had always been more 
watchful over his own conduct than over that of the knights 
under his care. His funeral was celebrated with the just 
eulogiums of his brother knights, and the tears of all the 
inhabitants of the isle, and of the poor especially, to whom he 
was indeed a father. All the inscription put on his tomb wob 
this: 4 Here lies the Vanquisher of tne Dragon/ ” (L.c., vol. i., 
pp. 249-263.) 

While engaged in writing this paper I have thought that, 
on hearing this clearly-written ana plain statement concern¬ 
ing the knight Gozon and the dragon, two main thoughts or 
ideas were likely to arise within your minds—one, the great 
similarity in several circumstances between this narration and 
those ancient Maori stories concerning the slayiug of mon¬ 
strous dragons or crocodiles; and the other, the likeness and 
suitability of much of the relation to illustrate the old English 
story of 44 St. George and the Dragon.” This tale of the 

S tron saint of England is, perhaps, iust as truthful as those 

aori recitals; for it has baffled all antiquarian research_ 

I mean with reference to his terrible fight with the monster, 
with which (it is just barely possible) Gozon’s combat with the 
dragon may have had something to do by way of embellish¬ 
ment, as the date of the fight was during the time of the 
Crusades, in which, of course, the knights of Malta were 
largely occupied. Moreover, we are told in history how St* 
George came to be the patron saint of England; which I 
may also briefly state, as it is a kind of evidence in support of 
my notion just mentioned:— 

44 When Robert, Duke of Normandy, son to William the 
Conqueror, was prosecuting his victories against the Turks* 
and laying siege to the famous City of Antioch, which was 
like to be relieved by a mighty army of the Saracens, St. 
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George appeared with an innumerable army coming down 
from the hills all in whito, with a red cross m his banner, to 
reinforce the Christians, which occasioned the infidel army to 
fly, and the Christians to possess themselves of the town. 
This story made St. George extraordinarily famous in those 
times, and to bo esteemed a patron, not only of the English, 
but of Christianity itself.”* Be that as it may, we of to-day 
are better acquainted with the well-executed effigies of St. 
George and the Dragon which adorn our modern British coins 
of crowns and sovereigns, which realities are tangible, valu¬ 
able, and desirable, whatever the origin of the marvellous 
fight may be. 

[Note. —The peculiar spelling, &c., are duo to the ago of 
the work whence quotations mado—the middle of the eighteenth 
century.] 


Abt. XIII.— Democracy. 

By Rev. J. Bates. 

[ftoad before the Auckland Institute, Hist October, 1895.] 

“ Man is born to be a eltbscm." 

We arc being daily taught that law reigns everywhere, and 
the eonviction is freeing us from many idle beliefs, and giving 
as “ confidence in the universe.” If, then, the presence of law 
is universal we look for it not alone in the material world, but 
in the sphere of man’s intelligent action. Here, too, nothing 
happens by accident, and chance does not exist. It must be 
admitted, of course, that where the human will and passions 
are directly concerned our knowledge and theories lack the 
degree of precision and universality which characterizes the 
physical and mathematical sciences. But accurate know* 
ledge of a kind is attainable, and some general laws can 
be deduced. It is claimed, therefore, that there is a science 
of polities. The term does uot denote a body of infallible 
rules which the statesman may nse for his guidance in 
cases of practical difficulty, but rather principles of social 
relations and duties. It is in virtue of this science that men 
are able to test and reject mischievous theories in politics. 
Han is a citizen—a member always of some social order. As 

*Wheatty ••On the Common Prayer,” p. 61; who also says, “St. 
Oaqnp, the famous natron of the Eafliah nation, was bom in Cappa* 
dees*, and suffered lor tbo sake of Sis religion, \.n. 890, under the 
Bmpemr Diootetian ffet mhm turn he had before been a colonel), baing 
supposed te have bean tire person fnat polled down the edict against tho 
which Dioolstian bad caused to b® affised upon the ohnroh- 
^"^tobasquantlyh* bad* church dedioated to him by Justinian the 

••••* ... : ", 
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such he will inevitably be led to “ reflect on the nature of the 
State, the functions of government, the nature and authority 
of civil obligation." Nor will he stop there. He will proceed 
to apply the most searching and exact methods of investiga- 
tion, and draw conclusions. Thus slowly but surelv a science 
of politics is growing up, based on ever-widening knowledge, 
ana marked by logical exactness. 

It is well to remember that the science of politics is not 
entirely or even mainly a creation of our day. Aristotle 
was its real founder, and hie special service was to separate 
politics from ethics. Since his time many of the world's fore¬ 
most thinkers and teachers have laboured in the same fiold, 
amongst them being, in our own country, Hobbes, Locke, 
Burke, Bentham, the Mills, Herbert Spencer, and several 
others. Each of these has contributed something definite of 
his own to the elucidation of the subject, or has helped to 
correct mistaken notions. Wild speculation there has been, 
and hasty generalisations; but these have in many cases been 
refuted or rectified. The materials for sound political theory 
are accumulating. It only needs that intelligent use shall be 
made of. these by the statesman and legislator. We may 
reasonably hope that the diffusion of general knowledge, and 
acquaintance with the methods and results of science, will 
gradually dispose men to make political changes with caution, 
and only on sufficient ground. 

In politics, whether theoroticaV or practical, problems of 
the most perplexing nature present themselves, and the dis¬ 
cussion of these reveals irreconcilable differences of opinion, 
and gives rise often to some bitterness of feeling. This is 
to be expected. Uncertainty as to the goal towards which 
human society is moving, and doubt as to the right road to 
take, would alone, even under otherwise favourable circum¬ 
stances, raise questions of great difficulty. But the difficulty 
is vastly increased by the conflicting social ideals and aspira¬ 
tions of men and their defective morality. Accordingly, the 
history of human society is a checquered one. Man has 
hitherto advanced by blundering. Dearly-bought experience 
has taught him his errors in the sphere of politics as else¬ 
where. We cannot hope that the path of social progress will 
ever be easy to find or free of difficulties. Politics, therefore, 
can never be child’s play. 

Again, as accounting for the estrangement between citi¬ 
zens in regard to matters of State policy, it is to be recog¬ 
nised that the effects of political action are very grave and 
far-reaching, and profoundly concern the community, both col¬ 
lectively ana individually. It is the duty of every man, there¬ 
fore, to be on the alert, and to guard that which is essential 
to his welfare. All legislative proposals should be subjected 
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to the closest scrutiny, and discussed as fully and openly as 
possible. Only in this way can citizens preserve their liberty 
and advance socially. Now, it must happen that when men’s 
interests are menaced, or supposed to be menaced, sides will 
bo taken, and every effort made to defeat what are thought to 
be obnoxious measures. Even political theories, wild and 
impracticable though they may seem to be, cannot safely be 
ignored. They are not got rid of by simply calling them 
'* fads.” Theory has a strong tendency to translate itself 
into fact, and politics afford a favourable arena for the ex* 
periment. 

The existence through long centuries of organized parties 
in the State, and the rise of new ones in more recent times, 
witness to wide and persistent divergence of opiniou, method, 
and ideals in the sphere of politics. Bival policies, embodied 
in party organizations, are thought to be justified on the 
ground that they serve to correct one another by material 
criticism, and thus to assure progress. But the mere mention 
of the party names—Conservative, Liberal, Radical, Socialist, 
Anarchist, and the like—indicates how complicated poli¬ 
tical questions have grown, and how greatly the decision 
of them is embarrassed. It is difficult for any statesman or 
party nowadays to hold on a steady course in politics. The 
older political parties are failing to satisfy the demands of 
electors, and the old political creeds have been variously 
modified, and are loosely held. The rearrangement of parties 
and sections of parties by mutual compromise is a familiar 
spectacle. These and the like changes show what mighty 
transforming forces are at work in the body politic. 

Man, it would seem, must ever be a framer of polities, 
impelled thereto by necessity of nature and social exigencies. 
The State is, in germ, involved in the very constitution of man. 
Endowed with social instincts, man must have fellowship with 
his kind. He cannot live in solitude ; he must therefore 
enter into relations with his fellows. Man, as far as we know 
him, has always lived in society, and hence his actions must 
be brought under some regulation. In the case of civilised 
man, his thought is ever growing wider and clearer, his sympa¬ 
thies more comprehensive, his life more complex. Added to 
this, man has shown in all stages of his history a capacity for 
conceiving ideals—artistic, religious, moral, social, political— 
and his destiny is to devote his energies, even to lay down his 
life, to realise his ideals. 

He has not been uniformly successful in his efforts for this 
realisation* At best, his steps h&vo been slow and painful; 
but often he has failed, missed the way altogether, or come 
back to his starting-point. - He has learned to do right by 
blundering. 
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On tho whole, however, he has made progress. He has 
undoubtedly made progress in knowledge, industrial artB, and 
military discipline. He has improved his surroundings—made 
them more favourable to his self-development. The easier, 
ruder forms of social life must have preceded the more com¬ 
plex and polished forms. Modern political communities of 
the advanced type have beon evolved out of much simpler 
associations of human beings. But the progress has always 
been partial. There has never been, nor is there now, an 
advance—certainly not an equal advance—of the whole race 
of man. As a matter of fact, wo find the moro advanced por¬ 
tions of mankind grouped in well-defined entities, called States. 
What does this term “State” denote? Unfortunately, tho 
word is used somewhat loosely. It signifies sometimes the 

f overnment—that is, the governing authorities, in contra- 
istinction to the governed. Sometimes it denotes the go¬ 
verned as opposed to the government. A common usage 
makes the word stand for the secular authorities as dis¬ 
tinguished from the ecclesiastical. Yet another usage makes 
the word denote tho nation as a subject of government. This 
variable usage is the more to lie regretted because .the term 
stands for au essential conception of political science. The 
State may be defined as a large group of men, occupying a con¬ 
siderable area of the earth's surface, speaking for the most part 
the same language, and united under a single government. 
Professor Arnos, in his book on the “ Science of Politics,” says, 
“The State, in the modern acceptation of the term, carries with 
it the ideas of territorial limitation, of population, past, present, 
and to como, and of organization for the purposes of govern¬ 
ment.” In Canada ana the United Statos of America we see 
a very extensive territory, inhabited by men of the same race 
and Bpeaking the same language, who yet do not form a State 
because they lack political unity. 

Altogether different from our conception was the Greek 
conception of a State. “ There was in the Greek mind,” says 
Professor Freeman, “ a distinct idea of a Greek nation, united 
by common origin, speech, religion, and civilisation. . . . 
But that the whole Greek nation, or so much of it as formed 
a continuous or nearly continuous territory, could be united 
into one political community never came into the mind of 
any Greek statesman or Greek philosopher. The indepen¬ 
dence of each city was the one cardinal principle from which 
all Greek political life started. The State, the commonwealth, 
was in Greek eyes a city, an organized society of men dwelling 
in a-walled town as the hearth and home of the pnlitfral 
society, and with a surrounding territory not too large to allow 
all its free inhabitants habitually to assemble within its walls 
to discharge the duties of citizens.” 
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It must not be inferred that this system of city-states 
existed in Greece from the beginning. It is certain that 
there, as elsewhere, ruder types of political organization pre¬ 
ceded that which was so characteristic of Greek civilisation at 
its best. Wandering tribes do not build towns. The hill-fort 
and the unwalled village came before Athens in order of time, 
and left some faint traces of themselves in historic times. 

Closely connected with our ideas of the State is our con¬ 
ception of government. We have seen that the State, in the 
modern sense of the term, implies the existence of a governing 
body. Even in barbarous communities we find some kind of 
rule established, and deference and obedience paid to some 
authority raised above the mass of the people. Immemorial 
nobility is to bo met with in all branches of the human race; 
but how the distinction of rank arose in the first instance 
seems to be a matter of mere conjecture. It is possiblo, of 
course, to have distinctions of rank without such distinc¬ 
tions conferring any right of government. But, in practice, 
those who enjoy special honours usually secure posts of 
authority. As States advance in civilisation the organiza¬ 
tion of government becomes greatly developed, owing to the 
social needs of each community. But from whom is the 
authority to govern ultimately derived? Can the claim to 
rule or occupy official positions be based in the last resort 
upon inheritance, rank, caste, or divine right ? Borne answers 
given to these questions have in the past disturbed the peace 
of nations, and given rise to numerous changes in the constitu¬ 
tions of States. They have, however, now been answered 
virtually in one way, for the general conviction soems to be 
that no government ever existed which did not derive its 
power really from the consent of tho governed. “Govern¬ 
ment," says Huxley, “is the corporate reason of the com¬ 
munity." Where the sovereign is a compound body, as is 
the case now in every civilised government, the practical 
sovereignty rests with the people. In the British Consti¬ 
tution the three Estates of the Realm must agree before 
any measure can become law. A complicated but effective 
system o! checks has been devised regulating the exercise 
of power by the monarch. But with whom does supre¬ 
macy rest? Bagehot has shown that the British Consti¬ 
tution has given the sovereignty to the majority of the 
House of Commons. This seems to agree with the political 

S s of the Teutonic race in all times. Speaking of the 
mic Assemblies, Professor Freeman says, “ So in our 
land bur ancient Witenagemots not only made laws, not 
only chose and deposed kings, ealdormen, and bishops, 
hht sat in judgment on State offenders, and pronounced 
sentence* of outlawry and confiscation. ♦ . We must 
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remember that, carefully as we now distinguish the func¬ 
tions of legislator, judge, juror, and witness, it was only 
by slow degrees that they were distinguished. All grew 
out of the various attributes of an Assembly which, as being 
itself the people, exercised every branch of that power which 
the poople has, at sundry timos and in divers manners, 
intrusted to the various bodies which directly or indirectly 
draw their authority from that one sovereign source. In all 
times and in all places power can have no lawful origin 
but the grant of the people. The difference between a 
well- and an ill-ordered commonwealth lies in this: Have 
the people wisdom and self-control enough to see that in 
reverencing and obeying the powers of the State in their 
lawful exercise they are in truth doing homage to themselves, 
and giving the fullest proof of their fitness to discharge the 
highest right of men and citizens ? ’’ 

The State is a natural institution. It takes form accord¬ 
ing to the special wants and circumstances, the innate quali¬ 
ties and spiritual aims of this or that people. We cannot 
forbear asking, What higher purpose, if any, does the State 
serve? Can the State be a factor in individual and social 
development ? The State is concerned with human con¬ 
duct, and its action is distinctly moral in character, and 
enforces morality. Although it is quite true that we “can¬ 
not make men good in the best sense of the word by Act of 
Parliament,” yet for all that the State doos exercise a great in¬ 
fluence in maintaining and improving morality. It lays down 
a minimum of duty in many matters, and punches when 
there is any wilful neglect of its regulations. For example, 
the State asserts that it is the duty of parents not only to 
support but to educate their children, and requires parents to 
act accordingly. But all this only confirms the account given 
long ago of the function of the State by the greatest of states¬ 
men. Pericles, in his famous funeral oration, describes what 
Athens aims at doing for her sons, and what claims she has 
upon their devotion. It is a city-state of which ho speaks: 
14 We have a form of government which, from its not being 
administered for the benefit of the few but of the many, 
is called a democracy. . . We cultivate taste without 
extravagance, and study philosophy without effeminacy; 
wealth is with us a thing not for display but for reason¬ 
able use; the acknowledgment of poverty we do not consider 
disgraceful, but only the want of effort to escape from it.’* 
(Thuc., ii., 37-40.) All through the speech, says Pollock, 
runs the idea of the city-state being much more than a 
source of protection. It exists for the culture of men; it 
is the sphere of the citizen’s higher activity. The dory of 
Athens is that she aims at producing, by means of a free 
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and generous education, the highest type of man. Aristotle 
also says, 41 The State was founded to protect life: it con¬ 
tinues to improve it.” In the words of Herbert Spencer, 
44 complete life in the associated state ” is the end of the 
social organism which we call “ the State/' 

The account given not long ago of what the Glasgow City 
Council had done and intended to do for the benefit of the 
citizens of that important town shows that the spirit of the 
old Greek democracy still lives in the Aryan race. Indeed, 
what we see done in our midst for the improvement of civic 
life — the recreation - grounds, parks, library, art gallery, 
museum, and the like set apart for public use—the splendid 
benefactions of public-spirited citizens—are all an acknowledg¬ 
ment that the city is more than a mere dwelling-place, that 
we are all under an obligation to do what we can for the 
culture of men. 

There are signs, however, not a few that men intend to 
use increasingly the larger powers of the State for the same 
end. It is considered bv multitudes part of the proper busi¬ 
ness of the State to abolish abuses and grievances, and to 

S romote the greatest happiness of the greatest number by 
irect legislation. That was the doctrine of Bentham, and it 
has taken hold of the minds of millions. It has become an 
article of belief that 14 the State has no excuse for being back¬ 
ward in well-doing/' 

We come now to that form of government which, after 
ages of struggle, has established itself in all the leading States 
of the world. Democracy is in possession of the field. The 
fact has been her&ldod in some such fashion as this : 44 The 


rule of the many seems now to be regarded as the final and 
inevitable form of government for all the civilised commu¬ 
nities of men: that is held for a fact which majf either be 
eagerly embraced or sullenly accepted. The few misgoverned 
because it was their interest to do so; the many will govern 
well because it will be their obvious gain." Whether these 

S h hopes and confident predictions will be fulfilled the future 
1 show. It will most probably be in the future as in tho 
past, that the course of human progress will not be without 
lets and hindrances, disappointments and failures. It is 
easy and pleasant to cherish rosy imaginations, but an 44 un¬ 
reined" democracy will unquestionably have its own peculiar 
difficulties. 

The word 44 democracy ” cpmes to us from the Greeks, and 
was used by Greek political writers with great exactness. But 
in the modern usage of the word a vulgarism has crept in which 
is wholly inexcusable. It is used sometimes to express a class 
of society ^ with some connotation of opprobrium. In strict 
propriety it denotes a form of government in which all the 
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citizens who enjoy civil rights also enjoy political rights. Two 
great Greek thinkers, Plato and Aristotle, have left us lists of 
forms of government, classified as “normal*' and “ corrupt,'* 
and in each case democracy takes rank as a corrupt form. In 
Aristotle's view, democracy is the rule of the poor for their 
own advantage—an anticipation, by the way, of a rather 
widely-held modern opinion. Later writers, however, have 
given it a more favourable position. 

Beference has already been made to Greek democracy as 
exemplified at Athens. It must be carefully remembered that 
the week political communities were small, and possessed a 
large slave population. The inhabitants of a single town con¬ 
stituted a State. Foreigners and slaves were not counted as 
citizens, and therefore could take no part in legislation or in 
the administration of justice. In Greece, then, democracy was 
exhibited on a limited scale, and under conditions totally 
unlike those of a modern democratic State. Modern state* 
craft has set itself a problem of formidable complexity. 
Whether it succeeds or fails the aim is undoubtedly high. 

What does history teach as to the merits of a purely 
democratic government ? It is sometimes charged against 
democracy that it is necessarily fatal to individual develop* 
ment, to robustness and originality of thought, to spontaneity 
of action. Its tendency, we are told, is to level down. Sucn 
was not the case at Athens. Professor Freeman says on this 
point, “Pure democracy—the government of a whole people 
and not of a part only—is a form of government which 
works up the faculties of man to a higher pitch than any 
other; it is the form of government which giyos tiie freest 
scope to the inborn genius of the whole community and of 
every member of it. . . The democracy of Athens raised a 
greater number of human beings to a higher level than any 
government before or since; it gave freer play than any 
government before or since to the personal gifts of the fore¬ 
most of mankind." Thirf is high praise. Thpre is but one 
drawback to it; it is that democracy at Athens appears to 
have been too forcing, and therefore lacked the quality of 
durability. But, however this may be, there is little room for 
doubting that a strong admixture of the democratic spirit in 
a government is necessary if a people is to achieve the highest 
results. 

If we turn from Greece to Italy, there too we find the 
independent city the leading political idea, but Borne, by 
means of concessions to allies and subjects, was nearer be¬ 
coming a nation in the modern sense than Greece. The 
history of the long struggle at Borne between the aristocracy 
and democracy is highly instructive from every point of view, 
chiefly from the close parallel it presents to what has taken 
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place in England since the Revolution. One thing is proved 
by it—namely, that the just demands of the people cannot in 
the long-run be resisted. A special good which resulted from 
the victory of the plebeians was that out of the patrician and 
plebeian elements of the body social was formed an assembly 
—the Boman Senate—which has been described as “ tho first 
political corporation of the world.” 

In our day the more advanced stages of democracy are 
represented mainly by tho Bepublics of France, Switzerland, 
and the United States, and by the Australasian Colonies. 
Each of these types is well worthy of the closest study, but 
probably the one that will teach the most important lessons 
and have the groatest interest for mankind wilt be that of the 
United States. Here wo have the Bturdy, self-reliant Anglo- 
Saxon, long trained in the difficult art of self-government, 
applying on a vast scale the principles of democracy. This 
great social experiment, if such it must be regarded, is entitled 
to the most kindly and hopeful sympathy of all lovers of their 
species. We are hardly justified in predicting the failure of 
democracy in the modern world, and as exhibited in the 
Teutonic race, becauso of the breakdown of the two ancient 
republics. Teutonic democracy has been developed on differ¬ 
ent lines. Unlike the Greeks and Homans, the Teutonic did 
not pass through the urban commonwealth to the stage of 
national existence. “ The nations of the Teutonic race,” says 
Freeman, “ alike in Germany, in Britain, and in Scandinavia, 
grew from tribes into nations without ever going through the 
Greek stage of a system of isolated cities.” Where the pro¬ 
cess of development has been so diverse, the resulting type of 
democracy, if less brilliant, may prove more permanent. It 
is certainly less concentrated ana stimulating than that of 
Greece, and on this ground alone might be expected to be 
more lasting. A widely - scattered population, with most 
diverse interests, must exercise much coolness and considera¬ 
tion in order to carry on government with any degree of 
success. It is in just such circumstances and under such 
■ conditions that modern democracy lives and acts. 

The innate tendency of the Aryan race to self-government 
has already been touched upon, but in the Teutonic branch 
the system of representation has enabled the people at large, 
when unable to be present in person at the law-making body, 
to have a voice in the government of themselves. Ancient 
democracies had no representative system. This happy device 
is distinctive of Teutonic democracy, more especially in recent 
tupes; . but science has aided and abetted the genius of the 
race, and rendered the modem development of democracy 
' possible and Inevitable. By the telegraph and other means of 
rapid c om m uni c at ion contagious thought ie enabled to travel 
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from the centre to the most distant extremities of the body 

S riitic. Political changes in England may be known in New 
eal&nd in a few hours. The Press, too, exerts its mighty 
force in fostering and stimulating the democratic spirit. 
Through it the people can make their thoughts and wishes 
known, and so influence and guide their representatives. In 
this way the community at large becomes a kind of parliament. 
Political topics and measures are discussed and criticized from 
a hundred points of view. The spread of education and con¬ 
sequent enlightenment of the people, tending as it does to 
equalise social conditions, is also a contributory force in the 
same direction. Acted on by all these agencies, the civilised 
world itself seems to be in process of unification. 

In some such way as this modern democracy is to be 
accounted for, and under conditions of this kind it is opera¬ 
tive. But there is one other cause, very powerful and per¬ 
sistent in its action, which has also, in my opinion, helped 
to produce the social development going on in our civilisation 
—I mean the Christian ethic. There can be no question at 
all as to the existence and potency of this force. Has it 
also played an important part in the evolution of our demo¬ 
cracy? Contradictory answers will probably be given to 
this question. But, without making the Christian ethic re¬ 
sponsible for all the doings of democracy, or for what may 
be called the accidents of the movement, the uplifting of the 
people may bo said to be essentially its work. The opinion 
of trio author of “ Social Evolution ” is, I think, sound in the 
main: “All anticipations and forebodings as to the future of 
the incoming democracy founded upon the comparisons with 
the past are unreliable or worthless. For the world has never 
before witnessed a democracy of the kind that is now slowly 
assuming supreme power amongst the western peoples. To 
compare it with democracies which held power under the 
ancient empires is to altogether misunderstand both the 
nature of our civilisation and the character of the forces 
that have produced it. Neither in form nor in spirit have we 
anything in common with the democracies of the past. . . 
The gradual emancipation of the people and their rise to 
supreme power has been in our case the product of a slow 
ethical development, in which character has been profoundly 
influenced, and in which conceptions of equality and of re¬ 
sponsibility to each other have obtained a hold on the general 
mind hitherto unparalleled. The fact of our time which over¬ 
shadows all others is the arrival of democracy. But the 
perception of the fact is of relatively little importance if we 
do not also realise that it is a new democracy. 

The advance of democracy, whether we approve or deplore 
it, is an undeniable fact. The unmistakable signs or proof* 
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o! the sovereignty of the people are—(1) The extension of the 
parliamentary franchise so as to include all citizens except 
children, criminals, and the insane ; (2) the eligibility of citi¬ 
zens of all ranks for nearly all offices of State; (3) the su¬ 
premacy of legislation. 

What are some of the principles of the new democracy ? 
Amongst these we must enumerate 44 equality of rights ”—a 
somewhat vague phrase, but which I take to mean that all 
men are equal before the law or in respect to prohibition and 
restriction, and that every man has a right to be heard in all 
matters that affect him. Another principle is that majorities 
must rule—or, in other words, that the majority for the time 
being represents the will of the people. A third principle is 
an increased and increasing use of the machinery of the 
State in the interests of the masses of mankind. This is done 
chiefly in the way of compulsory, permissive, or other kinds 
of legislation. As rogards the intervention or limits of the 
Btate the greatest diversity of opinion prevails. There are 
those who would limit the function of the State to the pro¬ 
tection of life and property, and there are those who would 
fly to Government on any and every occasion. Between 
these two extremes there are many varieties of opinion. 
The truth seems to be that no hard-and-fast rules can bo 
laid down on the subject. 11 As to the question in its general 
bearing,’ 1 says Sir Frederick Pollock, 44 1 do not think it can be 
fully dealt with except by going back to the older question, 
What does the State exist for ? And, although 1 cannot justify 
myself here at length, I will boar witness that for my own part 
I think this is a point at which we may well say, 1 Back to 
Aristotle/ The miniinisers tell us that the State exists only 
for protection. Aristotle tells us that it was founded on the 
need for protection, but exists for more than protection— 
yivofiivrj y\v oft/ rov (fjv &**«/, oftra rov ci> Not only 

material security, but the perfection of human and social life, is 
what we aim at in that organized co-operation of many men's 
lives and works which is called the State. I fail to see good 
warrant of either reason or experience for limiting the cor¬ 
porate activity of a nation by hard-and-fast rules.” It seems 
to me that the doctrine of pure individualism is as much 
opposed to what may be called municipal socialism as to 
State interference, fee this, however, as it may, in this 
eountry the State has established an insurance department, 
and has undertaken the construction and management of 
railways—and yet the world goes round. 

As regards the programmes of democratic legislation, we 
And economical and social questions mixed up with those 
which are purely political. Land-nationalisation, co-opera¬ 
tion, profit-sharing, limitation of the hours of labour, loans of 
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public money to settlers, and the like, frequently appear as 
matters for special legislation. The fact that large numbers 
of people have come to think that questions of this Kind should 
be dealt with in the way proposed shows how the beliefs of 
men as to the powers and duties of the Btate have been 
revolutionised* 

The new democracy is not quite satisfied with the Consti¬ 
tution as it stands, but it shrinks, very wiselv I think, from 
making any sweeping and sudden changes. The existence of 
a second Chamber not directly responsible to the people is 
sometimes felt to be a grievance, more especially when the 
offending Chamber is in opposition to tho popular will. Loud 
cries aro heard from time to time for its reform or abolition, 
but in cooler moments extreme measures find no supporters. 

In all democratic communities the greatest interest is taken 
in education. It is curious to note that in this respect the 
modern democratic State is but following in the steps of 
Aristotle. About one-eighth of his treatise on politics is occu¬ 
pied with the theory of education. One of the marvels of the 
age is the sacrifice made by the State to provide education for 
its citizens. Young and small communities, equally with tho 
old and strong, are impressed with the importance of education. 
In England, France, America, Australia, and New Zealand, 
primary and higher education takes almost the first place in 
the consideration of the State. It is a true and healthy in¬ 
stinct that prompts this care for education; and no greater 
service can be rendered to the community than that of helping 
to improve and develope the system and methods of education. 
The tlieory or ideal of education as held by the State is still 
very imperfect, and the results of such education as is given 
are not all that could be desired. Our great men differ on 
the subject, so it is no wonder if lesser folk are perplexed 
and make mistakes. Froude relates somewhere that Lord 
Brougham once said he hoped a time would come when every 
man in England would read Bacon, but that William Cobbett 
said he would be contented if a time came when every wa n 
would eat bacon. The proper combination of the literary and 
practical elements in education is still a matter of uncertainty 
and 44 hopeful blundering.** 

What does the democratic form of government require 
from the citizens ? The political machine is not self-acting; 
If it is worked by selfish, unprincipled people the results are 
sure to bo disastrous. The well-balancea intelligence, superior 
to passion and prejudice, such as is required for the best 
government is very rare. We may safely say that unless the 
people as a whole are intelligent, thrifty, enterprising, in¬ 
dustrious, and above all moral, their efforts at self-govern¬ 
ment will utterly fail. Mr. Bryce has well said in Ins reflec- 
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tiooB on American democracy, “It is an old saying that 
monarchies live by honour and republics by virtue. The 
more democratic republics become, tne more the masses grow 
conscious of their own power, the more do they need to live 
not only by patriotism, but by reverence and self-control, and 
the more essential to their well-being aro those sources whence 
reverence and self-control flow.’' 

It would be fatal to ignoro the fact that democracies 
ato liable to special difficulties and dangers. The objection 
sometimes urged against popular government, that the people 
at large lack the requisite training and ability, may be met 
by saying that “ it is not necessarv they should be competent, 
the essential thing is that thoy should be interested.” True 
as this may be, there are, notwithstanding, grave abuses to 
which democracy as such is peculiarly subject. Experience 
proves this beyond dispute. To take but one point, the 
administration of the law: It is of vital importance to a 
democratic community that when laws are made they should 
be Btriotly and impartially enforced. The stability of the 
community rests upon this. Any disposition and effort on the 
part of an orderly people to shield offenders from the due 
reward of their deeas are wholly mischievous, and tend to¬ 
wards anarchy. It cannot be too often repeated that the firm 
and just administration of the law is of the first moment to 
any State. 

Does not a danger also lurk in the change that is coming 
over the “representative”? He is turning into the paid 
delegate, a sort of salaried official. We all know the reason 
given for the payment of members of Parliament. The reason 
is probably sound, but the danger remains. The candidate 
for parliamentary honours would now bo laughed at who 
should venture to say, as Burke did to the electors of Bristol, 
“ It ought to be the happiness and glory of a representative to 
live in die strictest union, the closest correspondence, with 
his constituents. Their wishes ought to have great weight 
with him; their opinions high respect; their business un¬ 
remitted attention. It is his duty to sacrifice his repose, his 
pleasure, his satisfaction to theirs; and, above all, ever and 
m all eases to prefer their interest to bis own. But his 
nnhiassed opinion, his mature judgment, his enlightened con¬ 
science he ought not to sacrifice to you, to any man, or to 
any set of men living. . . Authoritative instructions, man- 
dates issued which the member is bound blindly and im¬ 
plicitly -to obey, to vote, and to argne for, though contrary 
to. the clearest convictions of his judgment and conscience, 
these are things utterly unknown to the laws of this land, 
end which arise from a fundamental mistake of the whole 
order and teaoor of' out Constitution.” Any candidate ven- 
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taring to assert himself thus nowadays, and to speak in this 
strain to the electors, would probably hear the word 44 Fudge! '' 
But, if democracy has its peculiar risks, it has some safe¬ 
guards in modern life. Whether these will prove completely 
effective remains to be seen. The first of these is freedom of 
discussion—the fullest freedom, within reasonable limits, to 
express opinions. “ Experience and discussion may be trusted 
to make error find its level.’* Another safeguard is the de¬ 
centralisation of power by means of local government. There 
are many things which local bodies, acting under the dele¬ 
gated authority of the State, can do better than the central 
Government. Mismanagement on the part of such bodies is 
more easily discovered and rectified tnaii when the central 
Government is at fault. Considerations of party and struggle 
for political power and place do not embarrass the actions of 
local bodies as they do those of the central Government. 

Suppose the success of democracy assured, what benefits 
may w f e hope to derive therefrom ? Is democracy itself the 
final form of government, or is there a beyond ? The late Dr, 
Pearson, in his book on “ National Life and Character/ 1 main¬ 
tains that democracy will find its consummation in State 
socialism, that the leading nations of the world are tending 
towards a condition of stationary civilisation, and that the 
increased importance of the State will prove disastrous to the 
energy and independence of thought of the individual. 44 It 
is now more than probable,’* he says, 41 that our science, our 
civilisation, our great and real advance in the practice of 
government, are only bringing us nearer to the day when the 
lower races will predominate in the world; when the higher 
races will lose their noblest elements; when we shall ask 
nothing from the day but to live, nor from the future but that 
we may not deteriorate.” This is a sufficiently dismal vision 
of the future. After the fierce struggles and stern discipline 
of the ages, what more pitiful issue than hopeless, irresistible 
decay of character? In this connection it is a little pathetic 
to remember that here in New Zealand there is no one left to 
whom we may give a vote, and that we are thought to have 
gone a long way in the direction of State socialism. 

It is proverbially hard to confute a prophecy, and moat 
people prefer to speak after the event. But Dr, Pearson's 
anticipation is not shared by all who venture to forecast 
the future of man upon earth. A greater teacher than he 
cherished a very different belief. Tennyson, while he wisely 
bids us not 44 deal in watchwords overmuch/' never loses 
hope in the progress of mankind towards a better and happier 
condition upon earth 

We are far from the noon of man: there 
X§ time for the race to grow. 
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This is a loftier and truer teaching. The instinct of progress 
has not been implanted in ns merely to he baffled and disap¬ 
pointed. We know that the future, whatever it be, will 
emerge from the present as the present has emerged from the 
past. But the Muse of history, if we are to put any faith in 
ner teachings, seems to bid us look with confidence to the 
future where lies the golden ago. 14 History is the best tonic 
for drooping spirits. M 

Even if completely successful, democracy will not fulfil 
the expectations of tnosc who are loudest in its praise. It 
cannot turn life into a playtime. Strenuous effort, labour— 
patient, steady, intelligent—will be as necessary as ever. All 
the virtues which have marked man's advance hitherto will 
still be indispensable. In all that makes life noble and really 
useful the prize will be to him only who strives. Competition 
may conceivably be lessened, but that should be only to set 
free our energies for employment in other directions. 

Let us interest ourselves in politics if we will: it is, 
indeed, our duty to do so. But let patriotism govern our 
political ideals and actions. Above all, we should remember 
that natioual. strength and greatness can never be attained, 
nor can they endure, if our lives are divorced from morality. 


Akt. 2&V. —The Training of Teachers for Primary Schools . 
By the Rev. J. Bates. 

IRead before the Auckland Institute , 5th August , I&45.] 


In this colony, as in other democratic communities, the State 
has assumed the responsibility of providing schools for ele¬ 
mentary education. It would seem as if the democratic 


movement was under some necessity to ally with itself 
popular education. At any rate, the two go together. In 
England, Germany, France, Switzerland, the United States, 
ana in the colonies of Australasia it has been the special care 
of the several Legislatures to devise and establish systems of 
primary instruction. Large sums of money are freely voted 
and expended annually on education, and the demands on the 
public purse under this head keep ever growing. Some of the 
best intellects are busily employed in adapting the various 
Systems of education to the requirements of the people, and, 


people, and, 


fresh educational wants make themselves felt, strenuous 
efforts are made to satisfy them. In view of these facts, 
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democracy, in its many phases, may claim to be realising the 
dream ana wish of tho poet:— 

0 for the coming of that glorious time 
When, prising knowledge as her noblest wealth 
And best protection* this imperial realm, 

While she exacts allegiance, shall admit 
An obligation, on her part, to teach 
Them who are born to serve her and obey. 

The foremost countries of the world at the present day are 
those in which the common school has most widely and deeply 
rooted itself. Backward and stationary civilisations, if they 
wish to fall into line and keep step with progressive societies, 
have to adopt some system of universal and compulsory edu¬ 
cation. “ Education in Japan is plentiful, good, and cheap, 0 
says Sir E. Arnold. A Turkish statesman and patriot, on his 
death-bed, recently urged his royal master to establish schools 
throughout Turkey, and thus introduce one of the most potent 
factors of Western greatness. 

Few will question that the State, in thus charging itself 
with the work of elementary education, is acting well within 
its rights. The instinct of self-preservation would alone impel 
tho modern democratic State to educate. To avoid relapse 
into barbarism, to prevent the growth of “a savage horde 
among the civilised, the State must make due provision for 
the enlightenment and moral culture of its citizens. 

And, as the State has the right, so it is under the obligation 
to provide universal education in the interests of healthy and 
intelligent citizenship. This function and duty^ cannot be 
relegated by it to any other organization, or to private enter¬ 
prise, for the simple reason that the State alone possesses the 
coercive power required to make a system of popular educa¬ 
tion effective. While the co-operation of all organizations and 
individuals is desired and encouraged in the work of national 
culture, the general conviction is that the control of elemen¬ 
tary education must be reserved exclusively for the State.. 
The education thus provided is not a charity. All have a 
right to it, because all help to pay for it. Hence it is that 
education, like religion, is now everybody’s concern. 

Now, the training of teacherB for their work is the most 
essential part of any proper scheme of education. The day 
has gone by when any one was thought good enough to teach 
an elementary school. Men who had failed in other occu¬ 
pations had always teaching to fall back upon. > “ When a 
man’s the .sport of heaven, to keep a school the wretch is 
driven. 0 People in reduced circumstances thought it right to 
apologize for earning their living by teaching. All this has 
been changed. Teaching is now commonly regarded as a 
serious ana honourable occupation or profession-—an occupa* 
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tion demanding knowledge, skill, enthusiasm, and good moral 
character. The day is at hand, perhaps, when moral worth 
will be regarded as of even greater value than knowledge and 
technical attainments. 

The careful training of the teacher should* 1 think, occupy 
the first place in the national programme of education. With¬ 
out duly-qualified and self-devoted teachers, fine buildingB 
and costly appliances will bo of little worth. Apart from the 
service which the able and zealous teacher renders to the 
intellectual and moral life of the nation, his training is of 
importance as a kind of national investment. From every 
point of view it is necessary to have capable men in charge of 
our schools ; and the more" capable they are the better. 

As regards the preparation of teachers for their work, two 
points are to be distinguished—namely (a) their general know¬ 
ledge ; and ( b ) their professional training. If their general 
knowledge is sound and ample they are more able to 
profit by their technical instruction, and have more time for 
practice. 

Let us see what provision has been made for the training 
of teachers in one of the old countries of the world. Ger¬ 
many has led the way in the work of popular education, and 
there from the time of the Reformation the training of the 
elementary-school master has been steadily kept in view. 
There we "find the training-school and the training-college for 
teachers in the highest state of efficiency. The whole course 
of training, usually extending over six years, is divided into 
two periods—two or three years being spent in the training- 
school, and the remainder in the training-college. The object 
of the training-school is thus sot forth: " To provide that 
kind of general training which is calculated to afford a sure 
foundation for the teohnical training of the elementary-school 
teacher. 11 In other words, the training-school provides such 
instruction and training as are supplementary to the elemen¬ 
tary school and preparatory to the training-college. With 
respect to the latter institution, “ the object of the instruction 
given there is to confirm the knowledge acquired in the pre¬ 
paratory course and to give it progressive development, to 
insure familiarity with the principles of the theory of educa¬ 
tion and instruction, and to give theoretical and practical 
directions as to the correct treatment of the separate subjects 
of an elementary school." The theoretical training comprises 
four principal subjects: (a) Pedagogy; (b) theory of instruct 
tion; (c) psychology; (a) special metnod. The practical 
training consists chiefly of lessons given in the practising- 
sebooi under the supervision of a master of method. These 
lessons are afterwards criticised both by the master and by 
feUow^stUdenta, 

4 8 
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But, good as the German training institutions are, they 
do not fully satisfy the aspirations of the teachers themselves. 
It should be noted in passing that all the more important 
educational reforms in Germany have originated with the 
teachers. Their suggestions have seldom been at first ac¬ 
ceptable to the Government, but, in the end, reasonable 
changes have been made, and the substantial justice of their 
demands acknowledged. 

The report of the United States Bureau of Education pub¬ 
lished last year contains a historical review of the German 
and other systems of training for teachers. In the sixth sec¬ 
tion of the review a summary is given of the opinions of lead¬ 
ing educators on training institutions. The German Teachers' 
Union, a body sixty thousand strong, had submitted certain 
inquiries to forty-two of the ablest directors of normal schools. 
Seventeen of those addressed answered all the questions put 
to them. The rest declined to answer, chiefly to avoid what 
appeared to them criticism of the Government. 

The first question was as follows: 44 Is it advisable to or¬ 
ganize the normal schools in such a way that they can offer 
professional—that is, pedagogical—training exclusively, or 
should they also offer acadepiic instruction and general educa¬ 
tion, which must be the basis of professional work?" Thir¬ 
teen of the seventeen replies were in favour of the separation 
of general education from purely professional training. Among 
the reasons given wero the following: “The purpose of a 
teachers’ training-school is to prepare its students for their 
profession; the art it has to teach is the art of teaching; the 
school can accomplish this task satisfactorily only if the gene¬ 
ral education of its students has to a certain extent been com¬ 
pleted before they are admitted; the mixture of general pre¬ 
paration and professional training now existing is the chief 
obstacle to progress in the training of teachers, because it 
necessitates a low decree of requirements for the general 
education—lower than is desirable in the interest of popular 
education." 

The second question was, 14 In what manner, in case the 
first question be answered in the affirmative, shall the gene¬ 
ral preparatory education be obtained? Is it desirable to 
(a) establish special preparatory schools for teachers, or (b) 
should the existing normal schools be extended downwards 
by establishing preparatory courses, or (c) is attendance at 
secondary schools to be commended? If so, which one—the 
classical (gymnasium), or the modern (real gymnasium), or 
the citizens' high school (without Latin) ? " Six replies were 
in favour of the existing high schools, and all recommended 
the citizens* high school as the most suitable. 

These are the only questions that concern us in New. 
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.Zealand. The section concludes thus: 44 These opinions, ren¬ 
dered as they are by the foremost normal-school educators of 
Germany, Austria, and Switzerland, have made a profound 
sensation among teachers and Government authorities. The 
educational Press has reproduced them and commented upon 
them. Even the political Press in Germany has considered 
them the most authoritative and important contribution to 
the question of teachers' training of late years, and expressed 
the hope that the provincial as well as the central Govern¬ 
ment will base future reforms on the advice of these 
gentlemen. 

14 The further fact that this symposium was called for and 
published by the National Union of Teachers—a union that 
has nearly sixty thousand members—is most significant, and 
proves that the teachers themselves are not satisfied with the 
professional education the State offers them.'* 

It will seem like an instance of anticlimax when we turn 
from these high themes to the arrangements made for the 
training of teachers in New Zealand. We have adopted, pro¬ 
bably from motives of convenience and economy, the pupil- 
teacner system from the Mother-country. This system, which 
is really formed on the model of apprenticeship in trade, was 
long ago tried in Germany and abandoned. Even in England 
it seems to be showing signs of weakness, and is undergoing 
modification. Her Majesty's Senior Chief Inspector of Schools 
in the Metropolitan Division, in his report last year, thus 
wrote: 44 The training of teachers in the science of teaching 
still lags far behind the training of teachers in Germany or 
France. In England we are stul dependent for our supply 
of teachers in elementary schools almost exclusively upon the 
pupil-teacher system, and it seems that the sources of supply 
as regards men-teachers are failing . . . People interested 

in elementary education look upon this difficulty as one 
which will at no distant day have to be faced, and the recruit¬ 
ing o! elementary teachers from scholars who have enjoyed 
the advantages of 'a good secondary education, as in foreign 
countries, is a matter well worthy of consideration/* Bo much 
as regards failure. That the system is being modified will be 
obvious from the following extract from an article on our 
voluntary schools which appeared in the Contemporary of 
February* 1805. The writer (Archdeacon Wilson), himself 
* highly distinguished schoolmaster, says, 44 A School Board 
can not only provide special instruction for its pupil-teachers, 
but can afford to duplicate its staff of such teachers, and thus 
give them full leisure for private study.** And in a note the 
Archdeacon says, u If the Education Department would recog- 
niie two pu|ril-teachers, each working half-time in school and 
hatf«4MkM mcentirid classes, as equivalent to one pupil, the 
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difficulty of properly educating pupil-teachers in voluntary 
schools would be diminished." 

What, then, is done by the Education Department of New 
Zealand, and the educational authorities of Auckland in parti¬ 
cular, for the training of teachers'? The department holds 
two examinations annually for Classes E and D, and grants 
certificates of competency to successful candidates; it recog¬ 
nises the University degree by creating for it the three higher 
grades—C, B, A; it also recognises the matriculation exami¬ 
nation and the Junior and Senior Civil Service examinations, 
and makes certain concessions in favour of those who have 
passed these tests ; it has framed certain regulations concern¬ 
ing the employment and training of pupil-teachers; lastly, it 
has made regulations respecting normal schools. Subject to 
the general provisions of the Education Act and to the regu¬ 
lations of the department, the Education Boards have done 
what they could to keep up the supply of qualified teachers. 

A number of young people are taken on year by year; 
after a brief period of probation and on tho favourable report 
of a head teacher they are indentured as pupil-teachers, 
appointed to some school, and generally put in charge of 
standards. They arc required to work five hours daily in 
school, and arc entitled to receive, out of school-hours, five 
hours* instruction per week from head teachers or their 
deputies. They are examined annually, and are expected to 
present themselves as soon as possible for examination iu 
Glass E or D. This, I think, is all that is done to aid them 
by the educational powers that be. 

The fact that their qualifications, as shown by examina¬ 
tion and Inspectors* marks, are rising, only proves capacity 
and desire for improvement on the part of the teachers them¬ 
selves. To get through the different grades they must have 
recourse to outside help. 

The objections to a scheme of this kind are obvious and 
weighty. Young people, from fifteen to seventeen years of 
age, whose training is avowedly nil or very incomplete, whose 
stock of knowledge is very meagre, are put to teach-—the 
very work for which they are least fitted. As our schools 
are staffed and organized it is impossible for head teachers to 
oxercise any adequate and effective supervision over the teach¬ 
ing of their junior subordinates. The system, if such it can 
be called, is unfair alike to the young teacher and to the 
scholar. It is indefensible except on the ground of want of 
means. It has been tried elsewhere under favourable circum¬ 
stances and deliberately rejected. This being so, it would be 
surely well for us to take advantage of the experience of others 
and avoid repeating educational blunders. 

With respect to the general education of the teacher, the 
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best agencies are, in my opinion, the secondary school and 
the university. It will be greatly to the advantage o! 
teachers to share in general culture with the members of 
other professions. In advocating the fullest possible use of 
the university and the secondary school in the preparation 
of our teachers 1 am but complying with the spirit of the 
Education Act and of the regulations of the Education De¬ 
partment. In other countries, too, as we have seen, the 
secondary schools are likely to be more closely linked to the 
primary schools in the great work of helping to train the 
teachers of the latter. 

In addition to adequate general knowledge, the student 
who aspires to be a teacher must also have practical training 
under tne direction of some highly-qualified man. To effect 
this there must be established, as suggested in the regulations 
of the department, a practising-school, through which all our 
young teachers should be required to pass. 

Under present conditions we cannot hope for the best 
results, and our educational By stem, notwithstanding its 
many excellencies, is maimed aud halting. Some reform is 
needed; but reform to be real and lasting must be preceded 
by thorough knowledge of the weaknesses and deficiencies of 
existing arrangements, of what is needed, and of what is 
aimed at in other countries which are far ahead of us in 
educational evolution. 


Abt. XV .—Abel Tasman and his Journal. 

By Dr. T. M. Hocken, F.L.S. 

IBead before the Otago Iturttufo, 10th September, 1895.) 

Plate X. 

I* fulfilment of a promise made during the last session of 
this Institute, I have now the pleasure of laying before 
you a translation, made by myself and my wife, from the 
original Dutch of that portion of Tasman's Journal relating 
to the discovery of New Zealand. It is the first time 
that this has been folly translated.* I shall also give 

• Translated from “ Joumaal van ds Kelt naar hat onbekende 
J&aidiand, in dsn Jars 164S, door Abel Janes. Tasman, met de Sohepen 
Hesmakmk an da Ssskasn., Medegedeeld en met eenige Aanteekeningen 
voorsien, door Jacob Swart/* Ac., &o. “ Met eene Kaart. Te Amster¬ 
dam; Wj de Wad. G. Hulst van Ketxlen, 1866.” Tasman's Journal was 
lost for over two hundred years. When it was found Swart published it 
in its entirety, as above, lit I860, A copy of this I possess, and from it 
tnytHmiAM been mads. 
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an account of the Journal generally, of the circumstances 
under which it was written, and of Tasman himself. During 
the latter part of the sixteenth and the earlier part of 
the seventeenth century the Dutch were pre-eminently the 
rulers of the sea. They had superseded the Spanish and the 
Portuguese, who ro long had been in the van of maritime 
discovery and adventure. Their ships wore better built, found, 
and commanded than had ever been the case before. Their 
navigation, laws, and rules were for the time of quite an ad¬ 
vanced kind; and, with that quiet perseverance and sturdy 
courage which, under the name of Dutch phlegm, have always 
been characteristic of the nation, their merchants had secured 
and held the trade of the world. England's day was then but 
in high dawn; and, though now she is, and for long Iiob been, 
the mistress of the seas, at that time she held but a second if 
not a third place. Early in tho seventeenth century Holland 
penetrated into the Indian Archipelago, and amidst its num¬ 
berless fertile islands developed amazingly the wealth of her 
trade. In 1610 she founded the capital of Batavia on the 
Island of Java, and, though surrounded by hostile native 
princes or chiefs, she maintained her position and security in 
this centre. The affairs of this Dutch East India Company 
were managed by a Governor-General and Council, who, by 
persistent conrage and enterprise, maintained in those parts 
of the world that renown which their countrymen had won 
elsewhere. At no period in its history was the company so 
prosperous and flourishing as between the years 1630 and 
1680. That half-century closed, it became involved in the 
quarrels and politics of the native Javanese States, and then 
commenced its commercial ruin. In 1636 Antony van Diemen 
was appointed Governor-General, retaining office for nearly 
ten years; and no Governor equalled him in energy and 
sagacity. It was during his rule that Tasman's voyage, of 
which we are now to Bpeak, was undertaken. 

Tasman was born in 1602 or 1603, at Hoorn, in the north 
of Holland, a town on the borders of the Zuyder Zee, whore 
so many bold sailors were bred, and where, it has been stated, 
descendan ts of his family still remain. . But, indeed, we know 
little of Tasman's personal history beyond that contained in 
his Journal. In this he has truly bequeathed us his monu¬ 
ment, though underneath it lies little more than a shadow. 
An old engraving of him is to be seen in the Christchurch 
Museum; and it would seem that some personal description is 
given by M. Dozy in “Bijdrogen de Taal Land en Yolkenknnde 
van N ederlandsch-Indie " (“ Contributions to the Language, 
Country, and People of Dutch India 6th series, vol. ii,, p, 
808; but of this I Know nothing. He died at Batavia in 166®. 
By direction of Van Diemen he was despatched in 1689, 



Hooke x.—AbGl Tasman and his Journal. 


119 


and soon after his arrival in the settlement, under the com¬ 
mand of Captain M&ttbys- Kwost, who was instructed to 
proceed through the Western Pacific to the Philippines, and 
there to make search for the fabled Gold and Silver Islands. 
These are now known as the Bonin Islands, east of Japan. 
This was most probably Tasman's first voyage under the aus¬ 
pices of the company; at its close he sailed in the Indian 
seas until 1642, and then commenced his great voyage of dis¬ 
covery. 

Here it will be interesting to contrast the mode of present- 
day sailing with that whereby those who ^veut down to 
the sea in ships in Tasman's time made their truly perilous 
voyages. Now navigation has boon reduced to a fine arc, as 
well as to a precise science—so fine and so precise that it may 
be generally affirmed that disaster at sea is the result of care¬ 
lessness, often of gross carelessness. Those floating palaces 
which now cross the waste of waters in every direction are timed 
to reach their destination with the punctuality and almost the 
speed of a railway-train. A few days, or weeks at most, of 
safe and pleasant travel now represent the weary months of 
discomfort, dangers real and imaginary, and the scourges of 
scurvy and dysentery which were too often the lot of those 
who led the way. Ail this was first rendered possible by the 
invention of those instruments, the sextant and chronometer, 
which now daily tell the sailor his exact position on the track¬ 
less ocean. Add to these bis accurate chart and nautical 
tables, and what evil can befall him, unless through great 
neglect or rare misfortune? When undertaking early voyages 
of discovery it was usual that two, three, or more vessels 
should form the fleet. This was a precaution in all ways 
wise, contributing as it did to mutual courage, safety, and 
companionship. The commanders and officers formed a com¬ 
mittee, or council as they termed it, and whenever any diffi¬ 
culty Or dilemma arose the members of this council were 
summoned by signal aboard the principal vessel of the expe¬ 
dition, and there decided what course was best to follow. 
These occasions seem to have been frequeot, as we can well 
fancy. The vessels, with their high poop, high forecastle, and 
round bows must have looked picturesque enough. They were 
gteatly foreshortened, too, for it was considered that a vessel 
whose length much exceeded its breadth was absolutely 
unsafeand not unlikely to capsize. Four or five knots an 
hour was good average sailing; much mote frequently the 
distanbe traversed in a day did not exceed fifty or sixty miles. 
The ■ th^ early teasels varied much: some mea- 

•Uted SOO oar even 400 tons; but the perils of many a long 
encountered in Uttie vessels of no more than 
4C? », or l20 tens burthen. The dietary scale in Tasman's 
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time was something as follows: To each man—one good 
cheese for the whole voyage; three pounds of biscuit, a 
quartern of vinegar, and half a pound of butter per week; on 
Sunday, three-quarters of a pound of meat; on Monday and 
Wednesday, 6oz. of salted cod; on Tuesday and Saturday, 
a quarter of a pound of stock-fish; on Thursday and Friday, 
three-quarters of a pound of bacon with grey peas; and 
at all times as much oatmeal as could be eaten. Those were 
not the days of coffee, tea, or teetotalism, but of Btrong 
rum and arrack, which were regularly distributed; and who¬ 
ever was so lucky as first to descry land from the mast¬ 
head had his ration doubled. The instruments and methods 
used for determining the position at sea—the latitude and 
longitude—were of the most primitive and, one might say, 
ineffective kind. Cartography was in its infancy, and the few 
charts that were placed in the sailor's hands were projected 
on principles so regardless of the proportions of the sphere as 
to be absolutely misleading and dangerous. The simple de¬ 
vice of the log for measuring the rate of sailing through the 
water was introduced but twenty years prior to Tasman's 
time. Before that it was usual to estimate the amount by 
guess. The sun’s altitude, and the relativo position of the 
heavenly bodies, which are now calculated with such accu¬ 
racy by'means of the sextant, and which, with the chrono¬ 
meter, give the true position, were then ascertained by very 
crude instruments—the astrolabe, and, later, the cross-staff; 
specimens of which I exhibit. The astrolabe was made of a 
circular piece of metal, 7in. in diameter, divided into quad¬ 
rants, one of which was divided into degrees, and suspended 
freely, as one might suspend a watch by its ring. A broad 
pointer or index, l£in. wide, traversed the face of the instru¬ 
ment, and was divided through the exact middle of its length 
by a line termed “the line of confidence.” Close to each 
extremity of the index, and perpendicular to it, a small plate 
was fixed, with two small holes, one larger than the other, but 
both being exactly over the line of confidence. These were 
sights, and when the object viewed was seen in exact line 
through them—the sun or moon, or a star—the angle was 
read off. The cross-staff, which was probably used by Tasman, 
was a squared rod of wood, 3ft. in length, upon which were 
denoted angles or degrees, and having a sight at the eye-end* 
Upon this, by means of a slot, slid at right angles a second 
rod of wood, about 2ft. in length, having a sight at each 
terminal, and through these sights the object was viewed, the 
object-rod, if we may so call it, being adjusted upon the other, 
which was pointed plane to the horieon, and the angle read 
off. In this rough way was the sun's altitude taken, and 
probably a rough attempt was often made to taW w fa t 
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sailors call a lunar distance. An improvement was made on 
this cross-staff by adding one or two shorter transoms for read¬ 
ing smaller angles. On some of those odd frontispieces which 
embellish ancient atlases or geographies may be seen a sweet 
little cherub holding aloft an emblem of the cross apparently, 
but really this cross-staff. A hundred years after the in¬ 
troduction of the cross-staff came Dr. Hadley's quadrant 
(about 1731), which has developed into the perfect sextant of 
to-day. But with his tables of declinations, which were even 
then calculated, and this simple instrument, Tasman and his 
brethren succeeded in taking their latitudes with remarkable 
accuracy, as is evident by inspecting the coast-line of his 
Staten Land, which 1 have placed side by side with that of 
our Mew Zealand. But how he succeeded with his lougitudes 
is quite a different matter. As we well know, longitudes can 
only be calculated perfectly by knowing the difference of time 
at two meridians, and this must be gained by the aid of accu¬ 
rate timekeepers. In Tasman's day, the very few clocks and 
watches in existence were but of little use in keeping the 
time. The problem of longitudes at sea was always con¬ 
sidered of the utmost importance amongst maritime nations. 
Even at the beginning of this ceutury it was thought that 
it would never be solved, owing to the difficulty or impos¬ 
sibility of ever constructing watches that would keep per¬ 
fect time. As indicating this sentiment, the so-called Board 
of Longitude advertised, at the beginning of last century, in 
Queen Anne's reign, that they would give rewards of £10,000, 
£20,000, and £30,000 respectively to him who Bhould discover 
a means of takiug longitudes at sea to within sixty, forty, and 
thirty geographical miles. Precision within these limits was 
not thought of or expected. This liberal offer stimulated in¬ 
vention, and Dr. Jonn Harrison, an ingenious mechanician, 
who for years devoted himself to making improvements in 
clocks and watches, succeeded in 1764 iu gaining the prise of 
£20,000 with a watch—or chronometer, as we should now call 
it—which was twice carried on a voyage to the West Indies. 
The time kept was admirable, and insured an accuracy of 
longitude to within ten or twelve miles. One of Harrison’s 
watches, which, by-the-by, coBt from £80 to £100 apiece, 
was carried by Captain Cook on his first great voyage of 
discovery. Messrs. Wales and Bayly, who accompanied 
Cook’s second expedition, state, in their astronomical obser¬ 
vations of the voyage, published in 1777, that the longitude 
could then be computed to within the fifth or sixth of a 
degree—that is, to ten or twelve geographical miles. The 
easiest account 1 Can discover of the use of timekeepers at 
ceaisin 1663, when two watches were used together on the 
some vessel. The result was not satisfactory, as may be 
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learned from the manuscript in the Sloane collection of the 
British Museum. It is but within the last few years, com¬ 
paratively speaking, that chronometers have been in universal 

use. 

The last antiquated marine instrument to which I shall 
refer as used in Tasman’s time is the sand-glass. These 
were constructed of different sizes, so as to measure periods 
of four hours, one hour, and half an hour The survival 
of them at sea is to be seen in the 28-second log-glass, 
used when the log is taken; and on the kitchen mantelpiece, 
for boiling eggs. Hour-glasses were used in the last century 
in churches, placed on the pulpit-ledge in view of the con¬ 
gregation, where they regulated the length of the sermon. 
Much improvement has been effected in this direction during 
the last few years, the regulation length of sermons now being 
about twenty minutes. The time at sea was roughly kept by 
the half-hour glass, which was always in sight of the steers¬ 
man. When the last grains of sand had run out he reversed 
the glass, striking a bell at the same time as a mark of the 
time. This was repeated until the glass had been turned 
eight times, and the bell struck eight times. Thus four 
hours had elapsed, the watch was completed, and the new 
watch took charge of the ship. And so Tasman, in denot¬ 
ing time, speaks of so many glasses in such-and-such a 
watch : thus, three glasses in the morning watch would be 
three half-hours past 4 a.m.—that is, 5.80. These sand¬ 
glasses were made with the greatest care and accuracy. 
The upper and lower sections were separated by a thin 
metallic plate, perforated with a fine pin-hole, through which 
the sand ran. The sand was carefully selected and dried— 
iron-sand, I think, being preferred, as being a rounder, more 
regular grain, and therefore affording the least friction. When 
the running of this sand through the pin-hole had been ad¬ 
justed and timed the whole was hermetically closed by lash¬ 
ing, and was further protected by a wooden framework. Now, 
it is quite possible, and not unlikely, that, conjointly with dead¬ 
reckoning, Tasman took his longitude by the help of a four- 
hour glass of this description, set agoing at noon when about 
to leavte port. Of course, there would be some error, due to the 
expansion or contraction of the glass, or to failure in turning 
at the exact moment when the last grains of sand had disap¬ 
peared. Still, with all faults, this was the only method of 
securing any reasonable approach to a fixed meridional time. 
If Tasman aid not adopt it, then his only other way of esti¬ 
mating his daily longitude was by means of dead-reckoning-— 
that is, by reckoning the number of miles sailed over an east 
or west course in twenty-four hours. This rough method has 
been used by sailors for centuries, and is used at the present 
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time whenever a clouded sky interferes with a due observation 
of the sun. It is untrustworthy at the best, from causes 
which are very evident. A vessel may make much lee or lost 
way from some ocean current, which insensibly drifts her out 
of her course; and there are other sources of error. Hence we 
shall not be surprised to find that, whilst Tasman’s latitudes 
are very correct, his longitudes are often considerably at fault, 
even so much as three or four degrees. As will be observed 
in this map of New Zealand, upon which I have projected his 
daily course, ho is wrong on the average about 8° W.—that is, 
about 170 miles from the coast. This vast discrepancy will 
exhibit very clearly the imperfection of nautical methods two 
hundred and fifty years ago, and that Queen Anne’s Board 
of Longitude might well be content with any moans where¬ 
by the position at sea might be known within thirty or 
forty miles of the true one. 

Before the discovery of America ~ the so-called New 
World—the westernmost point of the then known world 
was the Island of Ferro, one of the Canaries, and it was 
therefore selected by old geographers as the prime meridian 
from which all other meridians were calculated. Afterwards, 
and somewhat before Tasman’s time, the Peak of Toneriffe, 
also in the Canaries, was selected, probably because of its 
conspicuous height. It is from this meridian, then, that 
Tasman gives his longitudes. In the present day all nations 
agree as a matter of great convenience to calculate from 
Greenwich, with the exception of the French, who, whilst 
notating their parallels from Paris, nevertheless add the Green- 
wioh equivalent. Whilst Tasman gives, in both his chart and 
Journal, his positions as deduced from the Peak of Toneriffe. 
they must really be computed from the Island of Mauritius, 
which, as we shall presently see, was his final point of de¬ 
parture after leaving Batavia. So that, to reduce his longi¬ 
tudes to those of Greenwich, we must subtract, say, 21° T 
from them—made up of, say, 16$° for Teneriffe and 4^° error 
for Mauritius. We then have remaining what may be called 
u personal errors,” caused by inability to calculate his posi¬ 
tion exactly, and which, as has been seen, often amount 
la three or four degrees. Another explanation should here 
be made. The distances sailed are in Dutch miles, fifteen 
of which are equal to one degree. A Dutch mile is equal 
toaboutlour EngUsh, fo that if Tasinan gives as his day’s 
wpxjk twenty miles we should reckon that he had sailed 
eighty. In making this translation I have preferred to 
gwe Tasman's own unaltered details; those who desire to 
ihalte the corrections can do so from the data I have given. 

•ah a paper read before this Institute last year I gave some 
ftCebiJh$ Journal, and showed that it had never 
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been edited and published in its entirety until so recently as 
the year 1860, when Heer Jacob Swart, of Amsterdam, gave it 
to the world in the original old Dutch, which not only differs 
greatly from modern Dutch but is apparently a dialect. From 
this edition this translation has been made, and I think it may 
be truly said that it is the first full translation hitherto made. 
It was with great pleasure I learnt a few weeks ago that the 
firm of Heinrich Muller, of Amsterdam, is now preparing to 
publish a limited number of copies of the full text in English. 
This will be as valuable as interesting. Then, as good wings 
sometimes come together, 1 saw recently a few sheets of what 
apparently is to be the future New Zealand Header for use in 
our primary schools. These sheets contained Borne parts of 
Tasman’s Journal, evidently translated from the Swart edition. 
The portion relating to New Zealand ended, unfortunately, 
with the massacre in Murderers’ Bay. I do not know who the 
translator is, but his work has been done in the most com¬ 
petent and accomplished way, and it is to be hoped that he 
will complete it. The translation is sometimes not quite 
literal, and that in parts which would not be obscured by a 
literal rendering. Nor do I understand the principle adopted 
in giving the longitudes: these are not Tasman’s, even with 
the data for corrections above given, nor are they the true 
longitudes. The distances run are given in English miles. 
So, then, all the previous renderings of Tasman’s Journal 
prior to'that of Jacob Swart in 1860 have been incorrect 
m various particulars, the chief one being that of excessive 
abridgment. As regards the bibliography of these, I cannot 
do better than refer to my paper in the “ Transactions of the 
New Zealand Institute ” for 1894, pages 619, 620. 

In his edition Jacob Swart prefixes to the Journal a pub¬ 
lication of all the documents relating to it. These are of 
considerable value and interest, and were discovered in the old 
foliants and letter-books of the company, presumably at the 
same time that the long-lost Journal was found and forwarded 
from Batavia to Amsterdam. They consist—first, of a letter 
from Qovernor Van Diemen and his Council to the Council of 
Seventeen at Amsterdam, apprising them of Tasman's departure 
on his important expedition; seoond, of a Letter of Instruc¬ 
tions to Tasman and bis chief officers; and, third, of other 
letters and papers giving an account of previous discoveries and 
directions, which it was no doubt thought important that Tas¬ 
man should have with him. The Instructions are far too 
lengthy to lay before you here, but they testify most favourably 
to the wisdom and foresight of Governor Van Diemen and ius 
Council in all matters relating to the geographical knowledge 
of the time, in fitting out the ships, in suggesting «nit«bn » 
measures in case of aoeident or failure, and generally in 



Hocken. —Abel Tasman and his Journal . 


125 


fullness of sagacious advice and command. Even to-day they 
would well serve as models to copy. The vessels of the expedi¬ 
tion were two—the ship or yacht Heomskerck, and a smaller 
vessel, the flyboat Zeehaen, the former having a crew of 
sixty, the latter of fifty men. They were victualled for twelve 
months. 

Towards the better understanding of the Journal, I would 
here explain that Tasman begins and ends his day at mid¬ 
night—that is, it is the same as our civil day. He reckons 
his course and the distance run from noon to noon, at which 
time he took his latitude and longitude. His watches were 
—the day or morning watch, from 4 to 8; the forenoon or 
noon watch, from 8 to 12 noon; the afternoon watch, from 
12 to 4; the flatfoot, or, as we call them, the dog watches, 
from 4 to 6 and 6 to 8; the first watch, 8 to 12 midnight; 
and the second or hound watch, 12 midnight to 4 in the 
morning. It is curious that of all Teutonic-speaking sailors 
the English alone use the term 14 dog-watch M as signifying 
the hocus between 4 and 8 p.m. Other Teutons use the 
equivalent hund- t hunde or honde-tvacht, as signifying the 
second watch—that between midnight aud 4 a.m.; and to 
express their dog-watclies, between 4 and 8 p.m., they use 
plattfussi plattfoacn, or platvoct, meaning 44 flatfoot.” The neo- 
Latin or Italic speaking sailors had no such words as 44 dog¬ 
watch” or 41 flat-foot,” but spoke of the second watch, or of 
the watch from 4 to 6 or 6 to 8 in the evening. I do not 
know the underlying meaning of these words, but can fancy 
they contain the idea of the most reBtful part of a ship's day. 
when a dog would be sufficient guard, anti when any work on 
deok would be done without running—all heel and toe, as the 
pedestrians have it—a flat foot. 

The vessels sailed from Batavia on the 14th August, 1642, 
with instructions to make in the first instance for the island 
Mauritius, where they were to take in fresh provisions and 
otherwise refit. At this time Mauritius belonged to the Dutch, 
and was a convenient recruiting-place for their vessels as they 
sailed to and fro between Holland and the Batavian settle¬ 
ment. Tasman commences thus: 44 Journal or description by 
m*, Abel Janes. Tasman, of a voyage made from the City 
of Batavia, in the Bast Indies* for making discoveries 
Of the unknown South Land, in the year 1642, the 14th 
August' May God Almighty be pleased, to give hereto His 
blessing. Amen.” Mauritius, a distance of about 8,000 
miles, was reached, after a splendid run for those days, on 
the 0th September. This would give au average of about 
BWmiles a day sailed, Here'a month's stay was made, 
during which the vessels were thoroughly refitted, and pigs, 
goats, wild-fowl, firewood, aud fresh water were brought on 
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board. Thus fortified at all points, they left Mauritius on 
the 8th Ootober, “ for which," says Tasman, “ the Lord be 
praised and thanked.” The course was now south and south¬ 
east. On the 27th a considerable quantity of weed was seen, 
which indicated proximity to land. A council was held, 
and it was determined to keep a man constantly at the 
topmast-head on the look-out, and whoever first discovered 
land, rocks, or shoals should be rewarded with three reals and 
an extra pot of arrack or rum. Nothing further, however, 
was seen for nearly a mouth, and until the 24th November, 
when Tasman made his first discovery, that of Van Die¬ 
men’s Land, so called by him after his patron the Batavian 
Governor. The distance thus run from Mauritius was nearly 
6,000 miles, the average daily run being about 140 miles. He 
named many of the bays and headlands—names retained 
to this day, such as Frederick Henry and Storm Bay, 
Maria Island, Ac. He explored here until the 4th Decem¬ 
ber, and saw at a distance some of the inhabitants, smoke 
rising in the woods, steps cut into the trees with flint axes, 
whereby the natives climbed up them to Bearch for birds’ 
nests; specimens of gum, and so on. Before leaving Van 
Diemeu’s Land, on the 5th December, a fort was erected in 
Frederick Henry Bay, with a flag flying on it. The vessels 
were again at sea on the 5th December. A council was 
called, when it was agreed that the course held should still 
be one due east, and that it should be kept for twenty-six 
degrees of further longitude; if no further land was fallen 
in with, a northerly course should be shaped for home. Eight 
days later, on the 13th December, Staten Land, or New 
Zealand, was discovered. As the distance run from Van 
Diemen’s Land was about 1,000 miles, it is evident that the 
average sailing-rate of 126 miles a day had been still main¬ 
tained. 

It will save interruption in Tasman’s narrative, and 
render it more' intelligible, if at this point I preface a few 
further words of explanation. The.land—"the great hig h 
land,’’ as Tasman calls it—he would first see between Hoki¬ 
tika and Okarito; and it is not too fanciful to say that that 
great mountain which two hundred and fifty years later was 
called by his name was one of the first sights he saw on 
the wild west coast. Somewhat further north he describes 
that low point known to us as Captain Cook’s Owe Fool- 
wind, with its outlying steep rocks or cliffs, the Steeples. 
Westport is not far from this point. "North of this, as 
Tasman says, "the land makes a great bight”: this is the 
Karamea Bight, Then came the " furthermost point, which 
stood out so holdly that we had no doubt it was the extreme 
point,’ This is now Captain Cook’s Cape Farewell, with 
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the long spit of sand running from it, upon which is a 
lighthouse. Next in order is that bay of tragic interest 
called by Tasman “ Murderers’,” but now known as Oolden 
Bay, in which is the Township of Collingwood. The scene 
of tragedy lies close to Parapara, where at this moment a 
new and far different interest has arisen in the fact that 
a great and peaceful trade is expected to spring up in 
connection with the masses of htematite which lie around 
the shore. Thankfully escaping from this dreadful spot, Tas¬ 
man tacked about in what he called " Zeehaen's Bay,” but 
which in truth was the north-west portion of Cook Strait. 
As we shall presently see, Tasman himself suspected that 
there was a passage through. Proceeding north, Cape Egmont 
was seen, and was named Cabo Pieter Boreels, after one of 
the Dutch East Indian Council. No reference is made to the 
mountain. The high mountain seen on the 27th in lat. 38°, 
and taken at first for an island, would probably be Mount 
Karioi, bounded as it is to the north by Whaingaroa Harbour, 
and south by Kawhia and Aotea Harbours. The Three Kings 
Islands were Tasman's point of departure from New Zealand. 
This name was given from the fact that the vessels anchored 
there on the 5th January, the evo of the Epiphany. You may 
remember the incidents connected with tins religious festival 
which commemorated the meeting of the three Magi or Wise 
Men of the East with the infant Christ. Their names were 
Kaspar, Melchior, and Balthasar. The fable says that their 
bones were removed to the cathedral at Cologne, whore they 
still rest, and where, as in Tasman’s time, they are still vene¬ 
rated by all faithful observers of old Christian legends. I may 
here remark that in all probability the interesting process of 
name-giving did not take place until after Tasman’s return 
to Batavia. The best description of the Three Kings known 
to me is that given by Mr. Cheeseman, the curator of the 
Auckland Museum, in the volumes for 1887 and 1890 of 
the New Zealand Transactions. Mr. Cheeseman made many 
additions to our natural-history knowledge of these islands, 
and he also recognised that part of the Great King upon 
which Tasman's crew attempted to land when searching for 
water and vegetables. It is much to be regretted that Swart 
does not reproduce Tasman's sketches. In a provoking way 
he says that these are to be found in “ Valentijn.” Valen- 
tijn’s abridged copy of the Journal was published in 1726, and 
to this tare work the reader is referred.. It is to be hoped that 
tlds cmiasdon will be rectified in Muller’s forthcoming edition. 
Tasman's intercourse with the natives was but of a few bouts’ 
duration »■ yet it was sufficiently long to enable him to give a 
!i personal description. It is, therefore, curious to find 
r he makes no remtence to the adornment of the tattoo. 
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Does this indicate its non-existence two hundred and fifty 
years agoP It is advisable to repeat here that Tasman's 
miles, which are Dutch, must be multiplied by four to reduce 
them to English measurement. Other explanatory comments 
will be found in the previous half of this paper. 

The Journal. 

December 12th [1642].—Good weather, and the wind 
south-south-west and south-west, with a sharp breeze. At 
noon found the latitude 42° 38', and longitude 185° 17\ 
Course held oast, and sailed thirty-eight miles. The swell of 
the sea continued from the south-west, so that here no great 
laud is to be expected to the south. Var. 7° north-easterly. 

13th.—Found latitude 42° 10', longitude 188° 28'. Course 
held east by north, and sailed thirty-six miles. The wind 
south-south-west, with a topsails' breezo. Towards noon 
we saw a great, high, bold land, and had it south-east 
from us about fifteen miles; we gave our course south-east, 
straight for it. About noon we fired a shot and hung out 
the white flag, whereupon the officers of the Zeehaen came 
aboard us, when it was resolved, all agreeing, to make for 
the said land as soon as possible, as the resolutions of this 
date further show. In the evening we thought it advisable 
to order our steersmen, as long as it remained calm, to hold 
the south-east course, but with increase of the breeze should 
go due east, so as to keep from going ashore, and to prevent 
any accident as far as possible. In our judgment, we should 
not attempt to land on this side, because of the great open 
sea which here with great rough billows and surf comes 
rolling in, unless there were some sheltered bays on this 
side. In the first watch, four glasses having run out 
[10 a.m.], we stood our course due east. Var., 7° 80' north¬ 
easterly. 

14th.—At noon found our latitude 42° 10', and longitude 
189° S'; course held east, and sailed twelve miles. We were 
about two miles from the land. It was a very high, double 
land, but from the thick clouds we could not see the tops 
of the mountains. We shaped our course northerly, and 
so dose that we could see the surf breaking on shore. In 
the afternoon, about two miles from shore, we sounded in 
55 fathoms, sticky, sandy ground. It was calm. Towards 
evening we saw a low point, about three miles from us north¬ 
east by north. We drifted quietly towards it. In the middle 
of the afternoon we sounded in 25 fathoms, sticky, sandy 
ground. We sailed along quietly the whole night, the ourrent 
setting in from the west-north-west. We neared the land 
till within 28 fathoms, good anchor-ground; it still being 
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calm, and not to go nearer tho land we anchored in the 
dog-watch [4 to 8 a.m.] with a stream-anchor, and waited 
for the land-wind. 

16th*—In the morning, a light land-breeze. We weighed 
anchor, and did our best to get off the land a little to sea. 
Course north-west by north. We then had the northerly low 
point of the day before north-north-east and north-east 
by north from us. This land consists of high, double moun¬ 
tains, not lower than Formosa Island. At noon found latitude 
41° 40' and longitude 189^ 49'. Course held north-north- 
east, and sailed eight miles. The point of the previous day 
lay south-east from us. Two and a half miles from this 
point stretches north a large reef. Here, above water, on 
this reef some high, steep cliffs, like steeples or sails. Past 
this point, moreover, a mile to west, there was no bot¬ 
tom. From here also we saw the high land stretch north- 
north-east from us. We set our course duo north, with fine, 
dry weather and slack water. From this aforesaid low point, 
with the cliffs, to the north-east the land makes a great 
bight, and stretches first due east and then again due 
northerly. This aforenamed point lies under the southern 
latitude of 41° SO'. The wind west. Here it was easy to 
see that in this country to the water it seemed a barren 
land. Besides, we saw no men nor any smoke in the least, 
and we also saw that they could have no boats there, as we 
could see no signs of them. In the evening, var. 8° north¬ 
easterly. 

16th.—Six glasses before the day [2.30 a.m.] we sounded at 
60 fathoms, good anchor-ground. At that time the northerly 
point in sight lay north-east by east from us three miles, and 
the nearest land from us lay south-east a mile and a half. 
We drifted in the calm, with good weather and still water. At 
noon got latitude 40° 58', and longitude 189° 54'; course held 
north-north-east, and sailed eleven miles. Drifted through 
the eaitn all afternoon. In the evening, at sunset, var. 9° 23' 
north-easterly. Got the wind south-west, with increasing 
breeze. We took the bearing of the furthermost point from 
ue we could see, which was east by north from us. It 
stood out so boldly that we had no doubt it was the extreme 
point* We called our council, with the second mates, where¬ 
upon we resolved to go north-east and east-north-east to the 
end of the first watch [8 to 12 p.m.], and then, weather and 
wind hot changing, to sail near the wind, as is further to be 
seen by the resolution of this date. At night, at the sixth glass 
[lin;m* ^)]i the weather became calm, so that we remained 
by the eiat-north-east eourse, although in the fifth glass of 
toe dogws^eh {second watch, 2.30 a.mj the point of the 
'jgHNwfemwsouth-east of ns. From the sharpness, 
. * ,V ■ 
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o! the wind we could sail no higher than east-north-east a 
trifle east. In the first watch [8-12 p.m.] we had one, and 
in the dog-watch [second watch, 12-4 a.m.] auothor, sounding 
in 60 fathoms: fine grey sand. In the second glass of the 
morning watch [4-8 a.m., say 5 o’clock] we got a breeze 
from the south-east, and we then tacked again for the 
shore. 

17th.—Iii the morning at sunrise wo were about a mile 
from the land. We saw in different places smoke rising 
where fire had been made by the inhabitants. The wind, 
south from the land, went round to the eastward. At noon 
we worked out the latitude 40° 32', longitude lOO 6 47'. We 
held a course north-east by east, and sailed twelve miles. In 
the afternoon, wind west, course east by south along a low 
sand-hill shore, with fine, dry weather. Soundings, 30 
fathoms, black sand; so that by night we might easily sound 
along the ground to this shore. So we ran towards this sand- 
point up to 17 fathoms, where, because of the calm, we 
anchored at Bundown. We then had the northernmost of the 
dry sand point west by north from us, also high land stretch¬ 
ing east by south, and the point of the reef south-east from us. 
Within this narrow point of sand we saw a large, open bay, 
quite four to three miles wide. East of this narrow sand- 
point there is a sand-bank which stretches quite a mile east- 
south-east, 6ft., 7ft., and 8ft. to 9ft. deep. In the evening, 
9° north-easterly [variation]. 

18th.—In the morning weighed anchor, with calm weather. 
At noon, latitude worked out 40° 49 1 , longitude 191° 41'. 
Course held east-south-east, and sailed eleven miles. In the 
morning, before weighing anchor, we had resolved with the 
officers of the Zeehaen that we should endeavour to land 
and find a convenient harbour, and when near shore should 
send the shallop in advance, as is further amplified in the 
resolution of this date. In the afternoon our shipmaster, Ide 
Tiercxsz, and pilot-major, Francoys Jacobsz, with the shallop, 
besides the Zeehaen’s boat with the supercargo Gilsemans 
and one of their second mates, wont on before to seek for an 
anchorage and watering-place. At sunset, it being calm, we 
anchored in 15 fathoms, good holding-ground. In the evening, 
about an hour after sundown, we saw several lights on the 
land, and four boats along the shore, of which two came to¬ 
wards us, and the other two-—our own—returned on board. 
They reported that thev had found not less than 13 fathoms 
water, and that they had been about half a mile from the 
shore at the setting of the sun (which sank behind the high 
land). About one glass after tney had returned on board 
the people in the two prows began to call to us, and that with 
a coarse, rough voice, but we could not understand in the 
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least what they said. However! we called to them again in 
answer, whereupon they cried again several times, but come 
no nearer than a stoneshot. They also repeatedly blew on 
an instrument which was like a Moorish trumpet. We let 
one of our sailors (the one who could play on the trumpet) 
play some pieces in answer* Those on the Zeehaen made 
their second mate do the same. (He had formerly been a 
trumpeter on shore, and had been made at Mauritius a 
second mate by the Council of the Port and Shipping). After 
this had been repeated on both sides several times, and as the 
evening shade was falling more and more, those in the boats 
finally cleared and went away. We ordered our people (for 
security, and to be well on guard) to keep entire quarterly 
watch (as is usual at sea), and that the munitions of war, 
such as muskets, pikes, and cutlasses, should be got ready. 
We let off some pieces on the top deck and reloaded, so that 
all accidents might be forestalled and we might defond our* 
selves in case these people might attempt anything. Var., 9° 
north-easterly. 

19th.—This morning early a boat of these people, having 
thirteen men, came about a cast away from our ship. They 
called out several times, which we could not understand, the 
speech having no resemblance to the vocabulary given to us by 
their Highnesses the Governor-General and Council of India. 
But this is not to be wondered at, as it was the language of the 
Salomon Island. These people were (so far as we could see) of 
ordinary height, but coarse of voice and strong, their colour 
between brown and yellow. They had black hair, fast bound 
right up on the crown of their heads, in manner and fashion of 
the Japanese on their heads, but with a long, thick tuft of 
hair in which was stuck a large, thick white feather. Their 
boats were two long narrow prows fastened together, over 
which were placed some boards or other seats, so that those 
above can see through the water under the canoes; their 
paddles were a full fathom long, and sharp at the end. With 
these boats they could obtain great speed. Their clothing (so 
it appeared) was some of mats, others of cotton, whilst most 
were naked to the waist. We pointed out to them many 
times that they should coine on board, showing white linen 
and some knives from those given us in our cargo. But in¬ 
stead of coming nearer they returned at last to shore. Mean* 
while the officers of the Zeehaen came on board us (by 
•order of the previous evening), and a council was held, when 
it was resolved to go as near shore as we could, as there was 
good anchorage, and these people (as it seemed) sought our 
friendship. Soon after taking this resolution we saw another 
seven boats come from the shore, whereof one (high in front, 
-and pointed), manned with seventeen men, pulled behind the 
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Zeehaen, and a second (wherein were thirteen stout men) 
came up not half a cast from our ship, who called to 
each other several times. We showed them (as before) 
white linen, Ac., yet they remained still. The master 
of the Zeehaen sent his quartermaster with his boat 
and six sailors back to tho ship, to direct the mate, 
in case these people should come alongside, not to allow too 
many on board, but to be prudent, and well on his guard. 
Just as the Zeehaen’s boat put off, the natives in the near¬ 
est prow to us called out and signalled with their paddles 
to those who were behind the Zeehaen, but what their 
meaning was we could not understand. Just as the Zee- 
haen's boat pushed off again, that one lying between the two 
ships began to pull furiously towards it, and when about 
half-way from us struck the Zeehaen's boat furiously with 
their stems, making it lurch greatly at the same time; where¬ 
upon the foremost man in this villainous prow thrust the 
quartermaster, Cornelis Joppen, several times fiercely in the 
nock with a long, blunt pike, so that he fell overboard. Where¬ 
upon the others of them attacked the boat’s crew with short, 
thick pieces of wood (which we at first took to be blunt parangs) 
[a kind of chopping-knife used by the Malays for cutting 
wood, Ac.] and with their paddles, and overcame the boat, in 
which fray three of the Zeehaen’s people were killed and a 
fourth mortally wounded through hard blows. The quarter¬ 
master and two sailors swam towards our ship, and we sent 
our shallop to them and picked them up alive. After this 
outrageous and detestable affair the murderers let the boat 
drift. They had one of tho dead dragged into their prow, and 
another drowned. We, and those on the Zeehaen, seeing 
this, shot briskly with muskets and cannon, but, however, 
probably did not hit any, as both returned to shore out of 
shot. We fired many shots from our fore-upper-deck and 
bow guns near and amongst their boats, but did not strike. 
Our master, Ide Tercxsen Holman, rowed with our shallop, 
well manned and armed, to bring back the Zeehaen's 
boat (which, luckily, these cursed men hod let drift), and 
presently returned on board with it, finding in it one of the 
dead and one mortally wounded. We weighed anchor and 
got under sail, as we judged we could not establish any friend¬ 
ship with this people, nor could get water or refreenments,. 
Our anchors weighed, and being under sail, we saw twenty- 
two prows alongshore, whereof eleven, swarming with men, 
came off to us. We kept quiet until some of the first were within 
shot, when with our pieces we fired one or two shots from the 
gunners' room, but without effect. The Zeehaen fired too, 
and hit, in the largest prow, one who stood with a white flag 
in his hand, so that he fell down. We also heard the grape* 
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shot strike in and against the prow, but what farther happened 
is unknown to us, as after getting this shot they returned 
speedily to land, two of them setting up soils fashioned like 
ting&nghs [a Malay boat: our “ dingy ” is derived from this]. 
They remained quiet alongshore without visiting us again. 
About noon the master, Gerrit Janes, and Sr. Gilsemans again 
name on board us. We sent also for their chief mate, wnen 
we called the council, and resolved os follows: That the de¬ 
testable deed of these natives that morning on four of the 
Zeehoen’s men should teach ub to hold the inhabitants of 
this land os enemies; that we shall therefore keep easterly 
along the shore, following the coast-line, to see if we can find a 
convenient spot to obtain water and refreshments, as is further 
mentioned in the resolutions. At this place of murderers (to 
which, moreover, we have given the name of Murderers’ Bay) 
we lay anchored in south latitude 40° 50', longitudo 191° 30'. 
We steered our course from here east-north-east. At noon 
reckoned latitude 40° 57', longitude 191° 41'. Held a southerly 
course, and soiled two miles. In the afternoon the wind was 
from west-north-west. We then steered, on the advice of 
our steersmen, and our approbation, north-east by north. At 
night we went on, as the weather was fine; but about an 
hour after midnight we had soundings in 26 to 26 
fathoms; hard, sandy ground. Soon after the wind was 
north-west. Had soundings in 15 fathoms. We imme¬ 
diately steered our course west, in the contrary direction from 
that by which we had entered, awaiting the day. Var., 9° 30' 
north-easterly. This is the second land sailed about and dis¬ 
covered by us. We have given it the name of Statenlandt, in 
honour of their High Mightinesses the States-Generol. Thus 
it is possible that this land is part of the great Statelandt, but 
it is unosrtain. This same land seems to be a very fine coun¬ 
try, and we truBt that it is port of the great coast of the un¬ 
known Zuytlandt (South Land). We have given this course 
the name of Abel Tasman coarse, because he is the first to 
navigate it. 

Tin this place, in Tasman's Journal, are found the drawings 
of the plates which Valentiin has given us on pp. 49, Ac., 
under No. 0F, No. SB, No. SBb, and No. 7G. The plate 
No. 6F is not so complete as that of the manuscript journal. 
The reader, of course, knows that the name of Staten-land 
has since been changed to that of New Zealand, and it con¬ 
sists of two lugs islands, which are separated by a strait or 
passage now named Cook Strait. Jt was in the opening to the 
ueeteptyr entrance of this strait that Tasman fay anchored 
wHhhwtwo ships when the New-Zealanders, without the 
slightest warning, Jett.upon his shallops, wherefore in the 
account he usmed that part Murderers^ Bay. That portion 
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of the sea found between tho islands of Van Diemen's Land 
and New Zealand was named by him Tasman's Track, a 
name which remains to this day, and serves to remind us 
all of that brave man who was tho first to sail round New 
Holland, and to accomplish the voyage between New Holland 
and New Zealaud.—Jacob Swart.] 

20th.—This morning we saw land lying all around us, so 
that we have sailed perhaps thirty miles into a bay. We had 
at first thought that the land whore we anchored was an 
island, not doubting that we should find a passage into the 
great South Sea. But to our great disappointment it proved 
otherwise. The wind being westerly, we endeavoured to get 
back through the same passage by which we had before sailed 
in. At noon found ourselves in south latitudo 40° 51', and 
longitude 192° 55'. We held our course east-half-north and 
sailed fourteen miles. In the afternoon it was calm ; the sea 
ran strong into the bay, so that we could not advance, but 
drifted back with the tide. At noon we turned northwards 
and saw a round, high island* about eight miles from us west 
by north, which we had sailed by the previous day. This 
little island lies about six miles east of the place where we 
were anchored. In the same latitude in this bay, into which 
we had sailed so far by mistake, the land seemed everywhere 
fine and good: on the Bea-coast low, barren land; moderately 
high inland. Bailing along the coast there is anchorage from 
60 to 50 fathoms to 15 fathoms, becoming dry about a mile 
and a half to two miles from the shore. At 3 in the afternoon 
got light breezes from the south-east, but, as the sea ran very 
rough, we made but little or no progress. In the night we 
drifted along calmly; in the Becond watch [12-4 a.m.] the 
wind was west, going round to the northwards. 

21st.—At night m the dog-watch [12-4] had a westerly 
wind with a strong breeze. Steered to the north, in the hope 
that the land,- which the day before was north-west from us r 
should there fall away to the north, but it extended to the 
north-west. After the cook had dished we tacked and turned 
again from the land. It began to blow stronger, so we ran 
south-west over towards the south shore. At noon found lati¬ 
tude 40° 31' and longitude 192° 55'. Held a northerly course, 
and sailed five miles. It was foggy, so that we could gee no 
land. Late in the afternoon again saw the south coast, and had 
the island, which the day before was about six miles west from 
us, about four miles south-west by south. We sailed towards 
it, bringing it to bear north-north-west from ps, and anchored 
bv some cuffs in 83 fathoms, sandy ground, mixed with shells. 
Here it is full of islands and rocks. We struck our sail-yards. 


* Stephen Island. 
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for a storm threatened from the north-west and west-north- 
west. 

22nd.—Wind north-west by north, and blowing so hard 
that there was no appearance of going on under sail, and it 
was difficult enougli for the anchor to hold. We made our 
ship snug. We here lay in south latitude 40° 50* and longi¬ 
tude 192 6 37'. Course held south-west by south, and sailed 
six miles. At night we got the wind so hard from the north¬ 
west that we struck the topmasts and let go another anchor. 
The Zeehaen did the same. 

23rd.—Still dark, foggy, drizzling weather, the wind north¬ 
west to west-north-west, and that with such a storm that to 
our great regret we could not advance. 

24th.—Still hard, unsteady weather ; the wind still north¬ 
west, and stormy. In the morning had a calm interval. 
Hoisted a white flag and got the officers of the Zeehaen on 
board us, and it was proposed that, as the flood came from 
the south-east, thore might probably be a passage through, 
and whether it would not bo best, wind and weather per¬ 
mitting, to search for this, and to see if we could not get fresh 
water there: as may further be seen by the resolutions drawn 
up thereupon. 

25fch.—In the morning we reset our topmast and yards, 
but it still looked so gloomy that we dare not lift anchor. 
Towards the evening it became calmer, so that a portion of 
our cable was shortened. 

26th.—In the morning, two hours before day, we got the 
wind east-north-east, a light breeze. We weighed anchor, 
got under sail, and steered towards the north, intending to 
sail northward by this land. With the day it began to rain, 
and the wind went round to the south-east, and then south 
to south-west with a stiff breeze. Had soundings iu 60 
fathoms. We set our course by the wind to the west. At 
noon, latitude 40° 13', longitude 192° 7'. Held a north-north¬ 
west course, and sailed ten miles. Var., 8° 40'. At night 
lay-to with easy sail. 

27t{i.—In the morning made sail at daybreak, and steered 
north; the wind south-west, with a strong breeze. At noon 
found latitude 38° 38', and longitude 190° 15'. Course held 
north-west, and sailed twenty-six miles. Set ottr course at 
noon north-east. At night lay-to, with little sail. Var., 
8 ° 20 '. 

' 28th.—In the morning made sail at daybreak; set our 
course to the east, so as to get sight of the land which we 
had previously seen in 40°; it stretched still further to the 
north, and then to the east. At noon we saw, east by north 
from us; a high mountain. We took it at first to be an island, 
but afterwards saw it was part of the mainland. We were 
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about five miles from shore. We threw the lead in 60 fathomB, 
fine sand mixed with clay. This high mountain [Mount 
Karioi'?] lies in south latitude 38°. This coast stretches, so 
far as 1 could see, south and north. It became calm, with a 
light air from north-north-east; we tacked to the north-west. 
At noon anchored, latitude 38° 2' and longitude 192° 28'. 
Course held north-east by east, and sailed sixteen miles. To¬ 
wards evening the wind catne north-east, and north-east by 
east, and began to blow harder and harder, so that at the end 
of the first watch [8-12 p.m.] we had to take in our topsails. 
Var., 8° 30'. 

29th.—In the morning, at daybreak, we took off our 
bonuet-sails [small sails beneath the foresail], so that we 
had to take in our foretopsails. At noon we computed 
the latitude to be 37° 17' and longitudo 191°, and we ran 
over to the westward. Course held north-west, and sailed 
sixteen miles. 

30th.—In the morning the weather was something more 
moderate. We set our topsails, rigged our bonnet-soils. Had 
the Zeehaen to lee of us. Wind west-north-west, with a ton- 
sails breeze. At nocn found the latitude 37° and longitude 
191° 66'. Course held north-east, and sailed seven miles. 
Towards evening again saw the laud north-east, and north- 
north-east from us. We therefore ran north and north-east. 
Var., 8° 40' north-easterly. [Tasman here gives two sketches 
of the Staten-land (New Zealand)—first, as it appeared in 
38° 30' south latitude, and second, in 36° south latitude.— 
Jacob Swart.] 

31st.—At noon we tacked about to the north, and the wind 
west-north-west, a slack breeze. Noon, found latitude 36° 46', 
and longitude 191° 46'. Course held north-west, and sailed 
seven miles. In the evening we were about three miles from 
the shore. Four glasses of the first watch [10 pm.], again 
tacked to the north. In the night sounded in 80 fathoms. 
ThiB coast here stretches south-east and north-west. The 
land is in some places high, and in others sandhills. Var., 8°. 

January 1st [1643] .---In the morning drifted in the calm 
along this coast, which here stretches north-west an<Tsouth¬ 
east. It is an even coast, without shoals or sandbanks. At 
noon had latitude 36° 12', and longitude 191° 7'. Course held 
north-west, and sailed ten miles. About noon the wind came 
south-south-east and south-east. We steered our course west- 
north-west to be further off shore, and here a heavy surf was 
running. Var., 8° 30' north-easterly. 

2nd.--Calm weather. In the middle of the afternoon a 
breeze came from the east. We steered north-north-west at 
the end of the first watch [12 p.m.], course north-west, so as 
not to come too near shore, and to avoid any accident, as m 
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the evening we had the land north-north-west from ns. At 
noon, latitude 86° 55', and longitude 190° 47'. Course held 
north-west to west, and sailed seven miles. Var., 9°. 

3rd.—In the morning saw the land about six miles from us 
east by north, and were astonished to find ourselves so far 
from shore. At noon found latitude 35° 20', longitude 190° 
17'. Course held north-west to north, and sailed eleven 
miles. At noon got the wind south-south-east, and steered 
our course east-north-east, so as to run again towards the 
shore. In the evening we had the land north aud east-south¬ 
east from us. 

4th.—In the morning we were near a cape, and had an 
island north-west by north from us, whereupon we hoisted 
the white flag for the officers of the Zoenaen to come 
aboard us, and resolved with each other to stand for the said 
island and see if we could not get there fresh water, vege¬ 
tables, Ac. At noon found latitude 34° 35', longitude 191° 9'. 
Course held north-east, and sailed fifteen miles; the wind 
south-east. Towards noon we sailed caltnly. We found our¬ 
selves here in a very strong current, setting us to the west. 
There was also a heavy sea drawing from the north-east, 
which gave us not a little hope that there might be a passage 
here. We had this point east-north-east from us lying m 
south latitude 34° 30'. The land here fell away to the east. 
In the evening the pilot-major, with the secretary of the 
Zeehaen, went close by (lie island, and could not observe 
that what we wanted was to be had there. Agreed with 
the officers of the Zeehaen that if we got a good wind in the 
night it would be best to go on. Var., 8° 40' north-easterly. 
[Here is found in tho manuscript the chart and representa¬ 
tion of No. 8H and No. 9J, but without the ships, which 
Valentijn added here to give a little adornment.— Jacob 
Swart.] 

5th.—This morning still drifted in the calm, but about 
9 o'clock had a light breeze from the south-east. We agreed 
with our friends of the Zeehaen to steer for the island. 
About noon we sent our shallop with the pilot-major, and 
the Zeehaen’* boat with Gilsem&ns, the supercargo, to inspect 
the island, and see if water was to be had there. In the 
evening they returned on board and reported that they had 
gone close to land, being always on the watch that none of 
the natives should fall upon them, and had entered a small, 
safe hay, where fine fresh water was found, which fell from 
steep hills in great abundance ; but, from the surf on the 
*hore, it was dangerous and troublesome to water there; so 
they rowed further round the island, seeking if they could 
Im vany .other convenient place. On this land in various 
pieooe,and on the highest hills, were about thirty to thirty-five 
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persons, men of taH stature, so far as they could see, with 
staves or clubs, who called to them in gruff, loud voices which 
they could not understand. In walking they took great steps 
and strides. In rowing round they saw a few more people on 
the hills, whereupon they resolved (as may well be believed) 
to be well on their guard, and to hold their boats aud small 
weapons in readiness. On this island they reckoned there 
would not be more people than had shown themselves, for on 
rowing round our people saw no dwellings, nor cultivated land 
except that near tne fresh water. Here, on both sides of the 
waterfall, there were everywhere square enclosures after the 
manner of our country, green and pleasant. But what kind 
of vegetables they could not tell from the distance. It 
was quite possible their dwelling-places were round here on 
account of the fresh water. In this aforesaid bay there were 
two prows lying, hauled upon shore—one navigable, the other 
broken. They saw no other boats anywhere. Our people then 
returned. We immediately endeavoured to get under the 
land, and about evening anchored a short pedereroe [apiece for 
firing stones and gravel] shot from shore in good ground. We 
at once made preparations for taking in water next day. The 
island lies in south latitude 34° 25', and longitude 190° 40 . 

6th.—At early morning we sent both boats—to wit, ours 
and the Zeehaen’s—to the watering-place with casks to get 
water. Each one mounted with two pedereroes, six mus¬ 
keteers. The rowers had pikes and side - weapons. With 
one shallop were Pilot-major Francoys Jacobsz, and the 
master, Gerrit Jansz. As they rowed towards the land they 
savr, standing in different places on the heights, big men, each 
with a long stick like a pike, who seemed to be watching us, 
and, as our people passed by, called loudly to them. But when 
they had got about half-way to the watering-place, between a 
safe point and another great high crag or little islet, the cur¬ 
rent ran so strongly against the wind that the boats could 
scarcely stem it; whereupon the pilot-major and Gerrit Jansz, 
master of the Zeehaen, with the other officers, held counsel, 
resolving not to imperil the boats and men, as they had a long 
voyage before them, and the ships could not afford their loss; 
and so they returned on board, the more so as a heavy surf 
was rolling on the land near where the watering-place was, 
and, the breeze beginning to increase, they would have found it 
difficult to reach land. We signalled from our ship by hoist- 
the flag and firing a cannon that they should come back; but 
they were then near us, and seen to approach. The pilot- 
major, with our boats, came on board, reporting that, from the 
wind and the innumerable bard rocks all around, without any 
sandy ground, it was too dangerous, and they would be sub¬ 
ject to the peril of being attacked by the natives, and of having 
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the water-casks injured and broken to pieces. We immedi¬ 
ately ordered the officers of the Zeehaen and the second 
mates to come aboard us, when we summoned the council, 
and resolved to lift the anchors, and with an easterly course to 
run to latitude 22°. Following the foregoing resolution, that 
we should keep due north to south latitude 17*, and then 
should steer a due-west course, and run straight in right on 
the Goques [Cocos] and Hoorense [Horne] Islands, and there 
obtain water and refreshments; or, if we should earlier come 
upon any other island, that we should endeavour to do the 
same there: as is specified in the resolution of this date, lately 
referred to. Near noon we got under sail, having the island 
at noon about three miles from us due south. In the evening, 
at sunset, it was six to seven miles south-south-west from us, 
the rocks and the island lying south-west and north-east from 
each other. At night, pretty calm, wind east-south-east. 
Held our course by the wind north-north-east, tho sea run¬ 
ning from the north-east. 

Such, then, is the entire and literal translation of that part 
of Tasman’s Journal which relates to his discovery of New 
Zealand. Time forbids that I should give more than the 
briefest account of bis continued voyage, which is full of 
interest. Steering north-east, he discovered in succession 
Pylstaarfc, now Tropic-bird Island, where are found those 
birds (Phaethon mbnca'uda) i which occasionally make for the 
very north of New Zealand, and whose tail-feathers are so 
highly prized by the Maoris as an ornament for the hair; 
then three islands of the Tongan Group—Tongatabu, Ana- 
moka, and Eoa—which he called Amsterdam, Rotterdam, and 
Middelburg. The stay in this group was lengthy and grate¬ 
ful, and made some amends for the inhospitable reception in 
New Zealand. Here fruit, water, and provisions were pro¬ 
cured in abundance from the friendly natives. On the 6th 
of February Prince Willem’s Islands—the Fijis—were dis¬ 
covered. The general course then maintained was west- 
north-west. Several islands were passed, and the coast of 
New Guinea reached on the 14th April. For more than a 
month he sailed along the northern coast, and gives an ex¬ 
ceedingly interesting description of the country and natives. 
Well-recognised points and islands were then fallen in with, 
and on the 16th June, 1643, the vessels dropped anchor at 
Batavia, after an absence of two years save two months. 
“ God be praised and thanked for a safe voyage. Amen I ” is 
Tasman’s last entry. His Journal is written in a plain, 
quaint, intelligible style, and abundantly shows that the 
Writer was a bold ana accomplished seaman as well as a 
fortunate discoverer. 
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In 1644 he was again despatched to examine the north 
coast of New Holland, and to explore what is known to-day 
as Torres Straits. The papers connected with this important 
exploration have never, so far, been discovered. But the pains¬ 
taking research made of late years into various departments 
of long-forgotten history may yet succeed in giving us another 
and Tasman's last Journal. Proud of the discoveries of their 
countrymen, which were enriched so specially by those of 
Tasman, the Dutch sought to perpetuate them in imperishable 
marble. In 1648 they erected at Amsterdam their magnifi¬ 
cent Stadhuis or Town Hall. Part of the embellishments 
consisted of a map of the world, projected as a planisphere 
and deeply cut into the stone floor. Each of the hemispheres 
was 22ft. in diameter, and they contained all that had been 
discovered of New Holland, Van Diemen’s Land, and New 
Zealand. But the traffic of thousands of feet finally effaced 
this curious map, and when, in 1773, Sir Joseph Banks visited 
Amsterdam no trace of it remained, nor had the oldest inhabit¬ 
ant any personal knowledge of it. Fortunately, M. Thevenot 
copied the most material portion, and this appears in his 
“Divers Voyages Curieuses,” Paris, 1663. It is also found 
in an old British Museum map, and in outline in Janssen's 
44 Atlas,” 1650. The labour of preparing this account of 
Tasman and his work is amply rewarded in laying it before 
an audience which on so many previous occasions has granted 
me a^ patient hearing. If it should reach the hands of those 
whose business it is to traverse our west coast, I hope they 
may be interested in comparing the details of their own log 
with those of an old seaman of two hundred and fifty years 
ago. 

[Since this paper was written I have corresponded with 
Messrs. Frederik Muller and Co., of Amsterdam, who are 
preparing for publication the Edition de luxe of Tasman’s 
Journal above referred to. They say, 44 The papers of the 
Dutch East India Company are now in the Hague State 
archives. A journal of the 1644 voyage was never found, 
only the binding wherein it had keen bound once was found 
by the old Mr. Frederik Muller in the State archives some 
twenty-five or thirty years ago."—T. M. H.] 



Hamilton. —On a Massacre at Otago Heads in 1817 . 141 


Art. XVI.— On an Account of a Massacre at the Entrance 
of Dunedin Harbour in the Year 1817. 

By A. Hamilton. 

[Head before the Otago Institute , llth June, 1$95.) 

X > Jat€ IT. 

In searching the old files of the Otago Witness for 1858 I 
came across the following account of a massacre at the 
Otago Heads, at the entrance to Dunedin Harbour, or, as the 
account calls it, “ Port Daniel.” Though evidently written 
in a guarded manner, the narrative appeared to me to be 
probably founded on fact, and I therefore made inquiry into 
the matter, to obtain, if possible, corroborative evidence. The 
scene of the episode is called 44 Port Daniel, a place only 
known to Europeans within the last seven years. M I made 
many inquiries from old residents, but cannot hoar that this 
name was ever giveu to the harbour, nor does it appear on 
any of the old charts or plans. The usual name for the 
inlet appears to have been 44 the River.” I then made in¬ 
quiries in Tasmania, through the librarian of the public 
library, Mr, Taylor, and he very kindly sent me a copy of 
the original article as it appears iu the files of the llobart 
paper, agreeing in every respect with that in the Witness. 
He also gave me the references to the shipping news of that 
date, in which the 44 Sophia ” cleared, for New Zealand on the 
given date, and also the date of her return. He said that the 
ship and her owners were well known, and that he had every 
reason to believe that the account given was a correct one. 
It may be mentioned that Mr. Kelly was the man who made 
an adventurous voyage round Tasmania in an open boat in the 
year 1816* 

The extract from the Otago Witness* is as follows 

“ Adventure at Otago Porty Years Ago. 

M (From the Hobart Town Courier.) 

11 The 'Old Stager ' has handed to us a narrative of events 
that happened to him cm the south-east coast of New Zea¬ 
land, part of which was published on his return to the port in 
Bent's Hobart Town Gazette and Southern fteporter of 28th 
March, 1818. Pull details of the narrative were not fur¬ 
nished, hat now for the first time are completed from bis 
4 efficient log/ Port Daniel, where the scene of the adven- 

+ Sl«t August* IB08. 
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ture is laid, is now bettor known as the peaceful settlement of 
Otago; the reader will therefore read 4 Otago ’ for * Daniel/ 
The ‘Sophia* (Mr, James Kelly, master) sailed from Hobart 
Town on the 12th November, 1817, on a sealing voyage, and 
anchored at Port Daniel, on the south-east side of the southern 
part of New Zealand, on the 11th December (a place only 
known to Europeans within the last seven years). The 
master, Mr. Kelly, with his boat’s crew, went on shore the 
same day, and met with a friendly reception from the natives, 
which they attributed to the knowledge the latter had of one 
of the crew, named W. Tucker, who had been well treated by 
them, and engaged thoir apparent friendship on former visits, 
and who was called by these people 4 Wioree/ On the following 
day Mr. Kelly went in his boat with six men (amongst them 
Tucker) to Small Bay,' 1 ' outside of the harbour’s mouth, and 
distant from the vessel about two miles. The natives here 
also received ♦them kindly, and to them Tucker appeared 
equally well known, being challenged generally by name, 
4 Wioree/ 

44 Mr. Kelly made the chief of the village a small present 
of iron, and proceeded to his dwelling to barter for potatoes,! 
leaving one man to look after the boat. On reaching the 
house of the chief Mr. Kelly was saluted by a Lascar, who 
told him that he had been left there by the brig 4 Matilda/ 
Captain Fowler. During a long conversation Mr. Kelly in* 
quired after a boat’s crew that was said to have been lost 
near Port Daniel, and learned that Brown, who had charge 
of the boat, with six men, had been killed and eaten by the 
natives. The Lascar then offered his services in bartering for 
potatoes for the vessel, and appeared familiar with the native 
tongue. 

44 By this time a great number of natives had assembled in 
the village, about sixty of whom were in the yard of the chief's 
house, where the boat's crew were standing. In an instant 
a horrid yell was raised by the natives, when Mr. Kelly, John 
Griffiths, and Veto Viole were thrown down by the mob. 

* l am inclined to think the “ Small Bay ” must be the smallest of 
the three bays on the north side of the Heads, now oalled 44 Murdering 
Beach " (Whareakcake). Mr. F. R. Chapman, who has a most intimate 
knowledge of the topographical features of the coast-line, doubts this, 
and would be inclined to fix one of the small beaches on the south side 
of the Heads. 

t Potatoes. De Surville was, with Cook, supposed to have beta the 
introduoer of the potato to the Maoris of the North Island and the 
northern part of the South Island. Many old Maoris contend that 
tiwas were known and largely cultivated before the advent of Euro¬ 
peans. The Maoris certainly had a number of named varieties as early 
as 1830, and here we find them in Otago in 1817 able to supply large 
quantities to whalers as a recognised article of trade. 
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Tucker, with the remaining two (Dutton aud Wallon) were 
also seized, but got out of the mob and ran to the boat, 
where they found the man Robinson, who had charge, reel¬ 
ing on the beach from a wound in the head. Thinking ic 
impossible that any of the rest could escape, they immedi¬ 
ately launched the boat. In the meantime Mr. Kelly was 
engaged in a dreadful contest with the natives, and, luckily 
having about him a new billhook, he miraculously effected 
his escape, being only speared through the left hand, after 
wounding his principal opponent on the head. In escaping 
through the gate of the yard Mr. Kelly saw Veto lying on 
the ground, but did not see Griffiths any more. The feelings 
of Mr. Kelly on reaching the beach under such circumstances, 
at the moment of the boat being launched, may be better con¬ 
ceived than described. Tucker was still on the beach. Dut¬ 
ton, WaUon, and Robinson were in the boat, backing her out 
of the surf. Mr. Kelly made the boat, and was dragged by 
her through the surf, calling on Tucker to follow, who, how¬ 
ever, would not attempt to do so till too late, a number of 
savages immediately rushing down on the beach armed with 
spears and hatchets. Tucker kept calling to them not to hurt 
Wioree, but, regardless of his entreaties, he was speared in the 
right thigh by the man whom Mr. Kelly hod wounded on the 
head, aud who was then covered with blood, and immediately 
knocked down in the surf, where Mr. Kelly and his three 
men in the boat saw the unhappy Wioree cut limb from limb 
and carried away by the savages, having only had time to 
utter, 4 Captain Kelly, for God’s sake, dont leave me.' 

** Mr. Kelly and his three men before mentioned now re¬ 
turned to his vessel, and found on board a number of natives 
of the village they had first visited on the previous day. 
Those natives, on Mr. Kelly getting on board the brig, 
pretended to be very friendly and asked what had become 
of Tucker, Griffiths, and Peter Vide, as they missed them 
out of the boat. On being told that they were killed by the 
natives on the opposite side of the river, and that Mr. Kelly 
and Robinson were wounded, they became very much excited 
(there being at the time about a hundred and fifty natives 
on board, the decks, rigging, tops, and yards were full of 
them). Mr. Kirk, the mate of the brig, said to Mr. Kelly, 
4 They are going to take the vessel from us.' Mr. Kelly im¬ 
mediately called all his men to quarters, and formed a solid 
square on the quarterdeck under the main boom. Their 
head chief, whose name was Corockar,* called to his men to 

* Ooroekar m Karaka. Thera have been several chiefs of this name 
amongst the Maoris of this part. The present Maoris seem to know some¬ 
thing pi this or a similar incident, but are not clear as to the localities. 
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make the attack end seize us man to man. The natives stood 
so close around us that they could not make use of the 
weapons that they had in their hands; neither could we use 
our firearms, as we stood so close together. There was now 
only one chance left for us. We were all sealers on a sealing 
voyage, and each man kept two large sealing-knives slung by 
his side. Seeing that there was no alternative, Mr. Kelly 
called to his men to draw their knives and cut away, which 
had the desired effect. The natives began to fall so fast be* 
fore the knives that a great number jumped overboard and 
were drowned, and many were swept out to sea by the strong 
ebb tide that was then running, and no chance of their get¬ 
ting on shore, as the tide was running five to six knots on 
the ebb. 

41 The gallant chief Corockar, seeing that his men were 
completely defeated, made a desperate attempt to kill one of 
our men with a tomahawk, but was seized by bis arms, thrown 
down in the cabin, and locked up in the store-room till next 
morning. We then threw overboard sixteen bodies that were 
killed by the knives. The number who jumped overboard and 
were drowned must have been about fifty, and as many were 
wounded in the fight. We were fortunate, however, to find 
that only two of our men were slightly wounded in the affray. 
After cleaning up and washing down the decks, we sat down 
and congratulated each other on the very narrow escape we 
hod from being taken and murdered by these savages. 

44 We kept a good watch during the night, in case of being 
attacked by a large number of canoes that were laying on the 
beach in front of the town. The next morning about 6 o’clock 
a large number of natives were gathered round the canoes. 
We expected that they were going to make an attack on the 
brig, and that they thought their chief Corockar was killed: 
they cried out often for him to come on shore. 

44 We tied his hands and let him come on deck. When 
they saw him there was great rejoicing. He called to*them 
to bring a large canoe-load of potatoes alongside, to pay us, as 
we thought, for his liberation. A canoe was launched" off the 
beach, with two men to paddle her off to the brig. On the 
canoe nearing the vessel, one of the men that was stationed 
aft called out 4 The canoe is full of men! ’ We all rushed aft, 
and saw the canoe had a large number of men lying in her 
bottom covered over with mats. Our firearms being all ready 
loaded, lying on $he deck, we lifted them and fired a volley 
into her. The natives, who were all armed with short spears 
and clubs, jumped over the sides of the canoe, and tried to 
pull it Alongside the brig. Had they succeeded, they must 
have boarded and taken the vessel in spite of all that we 
could do. There were nearly forty of them, and onlyioiirteeh 
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in all of our crew. Several of them were shot and run 
through with boarding-pikes in trying to get up the aides of 
the vessel. Corockar jumped overboard to get to the canoe, 
but w&h shot in the neck. Two of his men swam to him 
and took him on shore in a most gullaut manner, but he 
died next morning of his wounds. Thus we had another 
narrow escape of being taken and murdered. We kept a 
good watch all night, expecting to be boarded and taken at 
daylight. 

4 ‘ Next morning, being the 24th of December, 1817, a great 
number of natives were on the beach making a great noise, 
seemingly lamouting and crying tacause of the death of their 
chief Corockar. They were preparing to lauuch their canoes. 
We thought they were coming off to try and take the brig, 
and thought it bettor to Btop them if possible. We imme¬ 
diately maimed our two boats, and, taking arms and ammuni¬ 
tion, pulled close to the beach where the canoes were lying. 
It was thought most expedient to destroy all their navy at 
once, to prevent them from making the attempt. As soon as 
the boats eame near the beach the natives all ran away over 
the bank. We landed one boat's crew, and kept the other 
boat afloat to cover the men on the beach with their muskets. 
We then commenced with two long cross-cut saws cutting the 
canoes up, each into three pieoes. They were forty-two in 
number, large and small, all of which we destroyed, and, as 
we wanted firewood, we split them up and took them on 
board. As soon as tliey saw all the canoes destroyed they 
rushed with clubs and spears up to their necks into the 
water trying to get hold ot the boats, but they did not succeed 
in wounding any of our men. 

“ They having become more excited and inflexible at this 
attempt to seise our boats, we determined at ouco to laud, set 
firo to the town and burn it to the gvouud. This was the 26th 
of December, 1817. It was a fine, clear summer day, blowing 
a fresh, hot wind from the north-west. We landed nine 
men, but kept the boats afloat. On our approach the natives 
all ran to the rising hills, and left us in full possession of the 
town. This town consisted of about six hundred fine houses, 
«md perhaps a finer town never was seen in any part of New 
Zealand. The fire was lighted at the weather end, and in 
About four hours the beautiful City of Otago, as we then 
called it, Was laid in a heap of ashes. We now required 
fresh. water lot out sea stock. There were several fresh¬ 
water holes on the beach where the canoes were lying. We 
ohiBetved Jke water In those holes of a curious colour, and re* 
cpBected that Tucker had told us the natives were in the habit 
the water if they expected their enemies were 
bomihg to mvade them. This poisoning was done with a 
I".-. iA , , ■ . 
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large blue berry,* broken up and thrown into the water, which 
had the effect of poisoning both man and animal that drank 
of it. On this information from Tucker we declined taking or 
using any of the water. On the 27th December, 1817, at day* 
light, wc weighed our auchor and loft Port Otago, and sailed 
for Chatham Island. Hundreds of natives came down on the 
shore to see us off. We fired a volley of musketry towards 
them to say ‘Good-bye.* 

“ We have little to add to the narrative. Captain Kelly 
regrets having listened to tho persuasions of Tucker and the 
wish of the other men to go on shore the second day without 
firearms, to which the loss of three unfortunate men may 
be attributed. Tucker's confidence, however deceived, was 
founded on some experience, and Captain Kelly has some 
reason to believe that these natives (though certainly not to 
be depended upon) were fired in their revenge by the re¬ 
collection of two or more of their people being shot by 
Europeans.*' 

Thus ends the first article. In a subsequent number of 
the Witness , many years later, the story is given as follows, 
with a few additional points, and offering another motive for 
the killing of Tucker 

“ After Mr. Kelly's voyage in a boat round Tasmania, in 
the year 1815-16, he was given the command of the * Sophia,* 
owned by Mr. Birch, of Hobart Town, and sent on a sealing 
cruise to New Zealand. One of his crew was a man named 
Tucker, who had in a previous voyage stolen from the natives 
at Biverton a preserved head, and only saved his life, as utu, 
or reprisal, from the natives by the vessel getting away before 
the theft was discovered. This was in 1811, and the baked 
head was the first offered for sale in Sydney. Whether Tucker 
thought that the theft had been forgotten or his offence con¬ 
doned does not appear, as he had the hardihood to return and 
claim the friendship of the natives whose kindness and con¬ 
fidence he had outraged on a former oocasion. At first the 
relations between the natives and the captain and the crew 
.appeared of the cordial kind, and a Lascar, who was living 
among the tribe, volunteered to act as interpreter, as Kelly 
wanted some potatoes in barter. On making inquiry after 
a boat's crew that had been lost in the neighbourhood, it 
transpired that the man who had had charge of the boat bad 
been killed and eaten, with all the crew. Unwarned by this 
event, Kelly put confidence enough in the natives to go 
among them Unarmed, when a shout or a signal was given, 
and Kelly and two men who went with him—Dutton and 

* I do not know any large * bine berry of a poisonous nature in New 
Zealand. 
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Wallon—were also seized, but got away from the mob and 
into the boat, where they found the man Robinson, who had 
charge, reeling from a blow on the head. The whole party 
was evidently meant for slaughter and food; but Kelly fought 
his way out, being half-armed with a billhook, which served 
^ him in good stead. Mr. Calder says, ‘ In the desperate hand- 
to-hand encounter which took place Kelly lost three of hi9 
people, and with great difficulty regained the 4 Sophia,' from 
tho deck of which* he wan doomed to see one of his men (one 
of whom was his brother-in-law Tucker) cut limb from limb 
and carried away by the savages.' " 

In conclusion, I may say that, taking all the circumstances 
into consideration, I think the vessel must have anchored in the 
stream about opposite to the present Maori settlement; that 
the captain ana crew went ashore the first day on the south 
side; the next day they rowed about two miles outside the 
Heads to the north, to Murderers' Beach, when the massacro 
took place, out of sight of the ship; and that the settlement 
of Corockar (“ the beautiful City of Otago of six hundred 
houses ") was about where the huge drift of sand is now, on the 
south side of the entrance. 


Abt. XVII ,—On the Forests of New Zealand. 

By A. Hamilton. 

[Read before the Otago Institute, 24th May, 1896.} 

The islands of New Zealand have, from the time of the 
earliest voyagers, been noted for their magnificent and im¬ 
pressive forests. Seen, as the country was, mainly along the 
coast, and up the estuaries and sounds, the hills and valleys 
appeared clothed with an almost unbroken dark-green mantle. 
Tne climate, though varied, was everywhere favourable to a 
luxuriant Flora, and stored up in the shady depths of the 
forest were vast reserves of moisture, which encouraged the 
growth of all plant-life, and acted as a reservoir for all the 
streams and rivers. 

4 Bet* the writer is probably incorrect, and meant that the captain 
•aw Tucker cut up from the boat in which he was escaping (as in the fiist 
account), not from the deck of the vessel. In the first place, the vessel 
wm two mitea oft, and probably not in view, and, even if ft were, it would 
ho difficult to tee a man out up at a distance of two miles; secondly, the 
natives would hardly defer the operation till the oaptain regained the 
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The gloom of an American pine-forest was not there, as 
most of the bush areas in Now Zealand, at the lower levels, 
are of a more or less mixed nature, and not confined to any 
one species of tree. The forest glades were shaded and cool, 
but the undergrowth of shrubs was vigorous, and ferns of 
many kinds grew in countless numbers and in all positions,** 
forming mats on the ground, climbing up tho trunks of tree- 
ferns or trees, or perching themselves in the fork of some giant 
pine or broadleaf, shared their breezy post with, perhaps, an 
Astelia or some other plant, whose seed had by some chance 
lodged there, in a suitable place for its development. Life was 
rampant everywhere. The giant pine, which had struggled 
and grown skyward during the ages, and had at last died and 
fallen crashing to the ground, formed in its decay a nursery for 
the growth of its successors, and numbers of small and lowly 
forms of plant-life. We can scarcely picture to ourselves 
any commencement of this domination of the dry land by 
the vegetable creation, and, doubtless, the areas under bush 
varied considerably from time to time in accordance with 
the existing geological conditions; but probably for a long 
time before the advent of man to New Zealand the land area, 
as we now see it, was much the same in extent, and largely 
covered with bush. The advent of savage man would make 
very little difference in the scene. His tools were feeble, and 
his wants were few; the only factor of destruction that would 
make any material difference would be the starting of fires by 
artificial means, either intentionally or by accident. In this 
part of tho country destructive fires could only occur in excep¬ 
tional seasons; but some such cause must be put forward to 
account for the disappearance of the timber from a very large 
area of Southland and Otago. There is, 1 believe, a tradition 
of the whole country between Southland and Canterbury 
having been swept by " the fire of Taraatea.” 

This tradition of a great fire is, however, also found in the 
North Island, and is considered by experts to relate to an 
experience in some other country, and to refer to some great 
fire caused by a volcano. The introduction of agricultural 
operations has produced certain changes by diverting drainage- 
channels, draining swamps, and altering generally die original 
local conditions. 

It would be an interesting study, aud surely not difficult 
to accomplish with the co-operation and help of members 
of the Institute and their friends, to mark on a map the 
areas in Canterbury and Otago which even now show 
lingering traces of forest-growth in the shape of buried stumps 
and huge logs, the heart-wood—often charred—of great trees. 
In many parts of the North Island great quantities of sound 
timber is to be found buried, tad was much sought after 
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by the Maoris for carvings and work requiring well-seasoned 
wood. 

During the Maori ooeupation of New Zealand the natives 
found in the bush a large quantity of their food-supply, and 
possessed an accurate knowledge of the trees and shrubs 
growing in it. 

Having thus very briefly noticed what may be called “ the 
past ” of the New Zealand bush, let us take a glance at the 
present position, and what may be the future of it. At the 
present time the supply of first-class timber easily accessible 
is by no means large, and, in view of the recent develop¬ 
ments in the timber trade, in paving-blocks, and the official 
attempts to encourage the export trade, it is of special im¬ 
portance that some attention should be given to the subject 
of utilising the forests to the best advantage. The forestry 
question is one which has sprung into existence as a science 
within the last half-century, and has been made the subject 
of careful study by some of the Continental nations. In 
India the Government have carried out in a most successful 
manner the practical management of their extensive forests 
and plantations, and recently the subject has been forced 
upon the attention of the United States, and is receiving 
due attention. 

The Governments of New Zealand have already done a 
little in the way of obtaining reports on the character and 
areas of their forests, and have very wisely reserved certain 
areas of bush as climatic reserves, and a department was 
organised for the conservation of forests, which after a short 
existence was abolished. The objects aimed at were excel¬ 
lent, and it will yet be found necessary to carry them out, 
but possibly on different lines. 

According to official returns,* there yet remains of the 
heritage which the colonists have acquired, in the Auckland 
District, 5,220,000 acres. These forests are described as being 
lull of valuable woods, including all that remains of the kauri, 
the pride of the New Zealand forests; aud I am glad to notice 
that the report says all the bush is useful for building, fencing, 
or household purposes; and that upon the Crown lands there 
is still kauri standing valued at one million and a quarter. 
The report also remarks that the only really good Crown lands 
At lor settlement in the north are still covered with forest, 
ahd must be cleared and sown before any return can follow. 
I do not know these lands, but on general principles I hope 
that they may be preserved as forests, and land for bona fide 
settlement found elsewhere. 

In Taregutfri, the gross area of the district is 2,430,009 
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acres, and 1,850,000 acres are still bush, 170,000 acres of bush 
having been already cleared. A forest reserve of 72,000 acres, 
a circle with a six-mile radius from the top of Mount Egmont, 
has been made, and has, I find, a Forest Board of Conserva¬ 
tors. Of land still available for settlement, 921,000 acres of 
forest-land remains to be dealt with. Fifty thousand acres 
may be suitable for agriculture, and 871,000 will be good 
pastoral land. From this the writer evidently looks forward 
to a time when the whole of this vast area of bush has been 
destroyed, and replaced by grass and crops. 

In Hawke's Bay there are extensive climatic reserves in 
the mountain-ranges, and to the north are the primeval 
forests in which the Uroweras live, at the back of Waikare- 
moana. The forests known as the Seventy-mile Bush have 
already yielded an enormous quantity of sawn timber, and a 
very considerable area of excellent totara forest has been com¬ 
pletely destroyed. From the look of the small patches which 
have here and there escaped destruction by axe or fire, it is 
more than probable that with proper management the mature 
timber might have been utilised and the immature trees 
brought into maturity ; and it is a matter for serious inquiry 
whether the labour, time, and money spent in destroying the 
bush and putting the land into grass gives a better return than 
could be got from the valuable timber that might be produced 
from the land under practical scientific management, together 
with the utilisation of tho by-products and the partial use for 
grazing purposes. The northern portion of the Seventy-mile 
Bush supplies not only the greatest quantity but the best 
quality of the valuable totara timber, and a properly managed 
area devoted to the growth of this tree would eventually be of 
great value and benefit to the State. 

In the Wellington District, out of 6,000,000 acres, more 
than half are still under bush, and a large quantity of splendid 
timber is to be found within this area. Much of it will, how¬ 
ever, be always inaccessible owing to the rugged nature of the 
country. 

In the Marlborough District, there was formerly about 
400,000 acres of forest, but a very large quantity has been 
cut, and a considerable area cleared. 

The forest-land of Nelson comprises about 3,250,000 acres. 

The Province of Westland is almost entirely forest-clad 
from the snows of its mountain-ranges to the sea, and is 
estimated to contain 2,395,000 acres; and but little, com¬ 
paratively speaking, has been done in the way of either 
utilising or destroying any of this important national asset. 
The heavy rainfall (120m.) on the coast decreases tho risk 
from forest fires, which are assuming serious proportions in 
dry seasons in Wellington and Hawke's Bay, 
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Crossing the great range of the Southern Alps we come to 
a different climate and country, ami in the eight or nine 
million acres in Canterbury the estimated area of forest-land 
is under half a million acres—an area chiefly made up by 
patches of bush at the heads of the rivers and on the moun¬ 
tain-slopes. 

The treeless plains of Canterbury continue across the 
Waitaki, and the whole of Northern and Central Otago are 
practically treeless, and consequently dry—cold in winter 
and hot in summer. Of the 9,000,000 acres included in the 
Otago Province only a small portion is forest-land. The 
Gatlin’s and Tautuku forests contain a considerable amount of 
marketable timber, though in the former district the timber 
most easily accessible has been cut. To the westward there 
are several considerable patches about the lakes, and the 
southern and western regions of Southland have still a good 
deal of bush, but, including Stewart Island, there is only 
half a million acres out of about 7,000,000 comprised in the 
district. 

The forests in the more immediate vicinity of the centres 
of civilisation have of necessity been cut out and worked to 
supply the requirements of trade; and in the goldfields district 
the scanty trees have been destroyed for mining purposes. To 
fchoir legitimate use no objection can be taken, however one 
may regret the manner in which it has been done; but when 
the beautiful scenery of some of our lakes has been temporarily 
ruined, in part by fires, raised either intentionally or uninten¬ 
tionally, it is a different matter, and one which cannot be too 
widely discussed and deprecated. The instances which we 
have already had of the ravages fire may make in a few hours 
in a forest which has been the growth of centuries render 
it imperative that every care should be taken, undor proper 
directions, for the conservation of the natural beauties in 
each and every place when they are not in the way of the 
advancement of the settlement of the country. 

In this connection it is satisfactory to notice the plantation 
reserves made in various parts of Otago, and the apparent 
impetus given within the last' few years to tree-planting by 
the institution of Arbor Day. That the interest of settlers 
can be aroused in tree-planting and improving bare and waste 
places is apparent, Observation also shows that, with the 
best intentions, ignorance of the kinds of trees most suitable 
for such planting is widespread; and to a certain extent this 
is not to oe wondered at, as it is quite impossible to recom¬ 
mend a selection of any considerable number of trees that 
would certainly grow and prosper under unknown conditions 
of soil, aspect, or climate. 

The neat gardens at our rail way-stations, and the local 
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efforts of the Amenities Society, are having a decidedly good 
effect already on the environs of Dunedin, and thus indirectly 
on all those who may see, as we in Dunedin have seen, the 
waste places, if not “ blossom as the rose," at least become 
places where the eye may refresh itself with the sight of well- 
grown and well-cared-for trees and flowering shrubs. Turning 
again to the forests of the country, aud regarding them as the 
property of the nation, what do we find to be the state of 
affairs ? The area of forest-covered land at the present time 
is, roughly speaking, twenty and a half millions of acres. The 
State forest reserves, including those made for climatic pur¬ 
poses, amount to 1,141,778 acres. The area of the North and 
South Islands, with Stewart Island, being about 66,341,000 
acres, there is, therefore, nearly a third of New Zealand still 
bush, and reasonable provision seems to have been made by 
the State for the protection of river-sources, &c. Several 
Governments have also encouraged plantation of areas in 
treeless districts by either bonuses or grants of land. The 
Vogel Government in particular employed a well-qualified 
expert—Captain Campbell Walker, of the Indian Forestry 
Department—to report on the forests; and, although the ex¬ 
amination was unavoidably a hurried one, and there was great 
difficulty in getting reliable statistics, the report presented was 
a valuable one. It points out that, though there was no imme¬ 
diate prospect of a dearth of timber or of injurious effects from 
clearing, it was imperative that State reserves Bhould be made, 
not only for domestic reasons, but with a view of providing 
revenue for the initial expenses and maintenance of a scientific 
department of forest^, and for the replanting denuded hill¬ 
sides and plains destitute of timber. He also points out that 
no forests, however large, are inexhaustible unless worked 
under systematic principles which insure precautions being 
taken against waste in the procuring of the timber and proper 
methods followed for reproduction and protection against fire 
and damage from animals. Again, in the case of the so-called 
inexhaustible forest of the wet West Coast, a great proportion 
is situated in very inaccessible places, and is of little or no 
commercial value as timber; besides which, in the ease of 
narrow valleys with steep, shingly sides, covered with but a 
thin coating of vegetable deposit, we cannot be too careful 
how the forest is removed, the result of any general or 
extensive clearing being that the little soil there is is soon 
washed away* leaving Imre hill-sides of no value for any pur¬ 
pose, and resulting, by the rapid pouring-off at the rain-water, 
m most disastrous floods, followed by long and often equally 
disastrous droughts. 

This is so well known and recognised on the Continent of 
Europe that what is known as “ selection felling,” by which 
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individual trees only are removed as they mature, is the sys¬ 
tem universally in force, and experience teaches us that any 
departure from it under such circumstances is very dangerous, 
and should be invariably avoided if possible. This must strike 
any one who has studied the subject; and no conclusion is 
more firmly impressed on my mind than that, whilst New 
Zealand has a splendid and most valuable property in her 
forests as they exist now (1877), she must be very careful in 
her management of them, and no longer proceed blindfold in 
their disposal and removal, otherwise she will not only lose 
them, without any adequate return or income to the public or 
colonial purse, but very much beside in the way of equable 
climate, and ample but not excessive supply of water, which 
years of labour and heavy expenditure will hardly replace.* 
In endeavouring to arrive at any understanding of the manner 
in which the forests, public and private, are dealt with in 
New Zealand, reference must be made to this report; aud it 
is evident from the valuable summary given at page 45 by 
Mr. Thomas Kirk, F.L.S., that at that time there was no¬ 
thing like a uniform system of controlling the use or the abuse 
of the national forests. 

With regard to the future of our forests, there is one 
danger which becomes year by year more imminent, for as 
the settlement of the country progresses fires are started on 
every hand, either to bum the felled bush or scrub or for 
grass-burning. It is from uncontrolled .fires that 1 apprehend 
most danger to the forests and greatest destruction to the 
scenery and natural features. In consequence of the fearful 
forest fires which ravaged five of the American Slates on the 
Canadian border last year, the National Government will 
probably be moved to override with a comprehensive Act the 
legislation of the various States, and make some general pro- 
vision for taking precautions against such disasters; and any 
Bill for this purpose that bears the stamp of expert scientific 
knowledge will no doubt receive the support of the senators. 
This matter, and the prevention of “ lumber-stealing,” is 
attracting much attention in America just now, the American 
Association for the Advancement of Science and the Irriga¬ 
tion Congress having indorsed a plan proposed by one of the 
Harvard professors for the management of the forest reserves 
already made and to be made. It contemplates the transfer 
of all these reserves to the War Department, and their super¬ 
vision ormanagement by army officers, to be educated in 
the principles of scientific forestry at West Point Military 
Aosdemv or elsewhere, the force of labourers to be employed 
to consist <t>f;a forest guard, locally enlisted. A number of 

Omnfkm Wafts?, 0.-3* Perl. 8*pt., 1877. 
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letters from experts have already appeared on the subject in 
the American magazines, and all seem 10 recognise that a 
disciplined force judiciously handled could control many of 
the disastrous fires which occasionally ravage the country, 
although they do not agree on the details of administration. 
Matters have been dealt with in British India much more 
practically, and regulations against forest fires have been 
enacted for the last twenty years—at least, in all the provinces 
under our control, and also to a certain extent within the 
native States. As a result of these regulations, and the care¬ 
ful management of the Indian Forest Department, 23,144 
square miles of State forest in India were protected from fire 
in 1891, at a cost of nine rupees per square mile, and this in 
addition to large areas of evergreen forest where no danger 
from fire exists. The chief of the American Bureau of 
Forestry has recently stated that the annual loss to the 
Government by thieves is from ten to fifteen million dollaVs, 
whilst that by fire is probably twice as much more. To pro¬ 
tect the 20,000 square miles of Government forest land a 
paltry force of twenty to twenty-four watchmen is employed, 
and even these are not armed with sufficient authority. They 
are barely able to reclaim some hundred thousand dollars' 
worth of timber annually from depredation, which Duly suffices 
to pay the expenses of the maintenance of the service. Proper 
protection would require an outlay of two or three million 
dollars, and would preserve twenty to fifty million dollars' 
worth of property in each year. 

It is not suggested that the above are parallel cases to 
ours in New Zealand, and fortunately the majority of our 
forests are green and -not so highly inflammable as the vast 
pine-tracts of America; still, those who have paid any attention 
to the subject will recognise that, if in the neighbourhood of 
valuable or specially beautiful bush the local population were 
properly organized and instructed, much might be done to 
minimise the great damage which has from time to time been 
suffered, not only financially, but from the aesthetic point of 
view. It is much to be regretted that the New Zealand settler 
has been encouraged to do his best to destroy utterly every 
green thing upon nis section, and that he looks forward witn 
anxious fears and hopes to the burning of not only his timber 
and brushwood, but in many cases most of his mould or soil. 
No doubt the cleared bush-land will give him a chance of 
forming beautiful grassy paddocks, with a heavy sward of 
English grasses. It is true that New Zealand bush will not, 
as a rule, bear tampering with, and that trees or clumps, if left, 
will soon perish; but it would be well if those who hold bush- 
land which is to be felled would carefully examine it and see 
if there are not some naturally isolated portions which could, 
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be spared—at any rate for the present. I even hope that 
before long, when bush-lands are put up for sale, in all large 
blocks such natural reserves will be described, and, if not 
reserved or protected, that the purchaser will have his at¬ 
tention drawn to the possibility of conserving that portion 
and the desirability of its being done. 

It may, perhaps, be of some interest to the members if 1 
give you some account of how some of the European nations 
manage their timber resources, and how far civic rights over¬ 
ride private interests. 

In Germany the schools of forestry are in the highest state 
of development, and expert knowledge is easily procurable, 
and is widely diffused through the Empire ; and probably it is 
owing to thiH that the actual laws regarding the use of private 
forest property are less stringent than among other nations 
who have paid less attention to the subject. The various 
Governments own and manage in a conservative spirit about 
ono-third of the forest area, and they also control the manage¬ 
ment of another sixth, which belongs to cities, villages, and 
public institutions, in so far as these committees are obliged 
to employ expert foresters, and must submit their working- 
plans to Government for approval, thus preventing improvi¬ 
dent and wasteful administration. The principle on which the 
control is based is one which we recognise when wc limit by 
law the indebtedness any community or town may incur. The 
other half of the privately-owned forests is managed mostly 
without interference by trained foresters, who receive their 
education in one of the eight higher and several lower schools 
of forestry which the various Governments have established. 

In Bavaria, Baden, Wurtemberg, and other principalities, 
clearing without the consent of the authorities and devastation 
of private forests are forbidden, and there ore also some regu¬ 
lations regarding the maintenance of protective forests; but, 
altogether, the laws are not stringent. 

In Prussia, which represents two-thirds of Germany, 

! >rivate forests are absolutely free from governmental inter- 
erence. When, however, a neighbour fears that by the 
clearing of an adjoining forest his land may be injured 
he can eall for a viewing jury, and possibly obtain an in¬ 
junction against the clearing, if such anticipated damage is 
proved* The Government can also make application for such 
a process in cases where damage to the public can be proved 
from a wilful treatment of a private forest. The tendency of 
the Government has m practice been rather towards per¬ 
suasive methods. Thus, in addition to buying up or acquir¬ 
ing by exchange and reforesting waste lands—some 300,000 
acres jbave been so reforested during the past twenty-five 
ySMh-the Government gives t assistance to private owners 



156 


Transactions .— Miscellaneous . 


in reforesting their waste land. Popular opinion is now call* 
mg for a closer supervision and an extension of the control 
of the State over the use of private forest property. 

The status of forest legislation is very different in Austria, 
where, with a larger proportion of mountainous territory, the 
results of the unrestricted exercise of the free-will of the 
private owners are more severely felt. The Mediterranean 
coast, which was ever well wooded and watered, rich and 
fruitful, and famous for its mild climate, has been changed 
into an arid and sterile plain, interspersed with stony and 
parched hillsides, the replanting of which was well-nigh 
made impossible by the opening of the country to the hot, 
dry winds. This and other experiences led in 1852 to the 
adoption of a forest law, by which strict supervision is pro¬ 
vided for over the forests owned by communities and also 
over those owned by private individuals. Not only are the 
State forests (less than 30 per cent, of the forest area) ration¬ 
ally managed, and local administration supervised, but private 
owners (holding 32 per cent.) are prevented from devastating 
their forest property to the detriment of their neighbours. 
No clearing for agricultural purposes can be made without 
the consent of the district authorities, from which, however, 
there is an appeal to a civil judge as arbitrator. When 
dangers from land-slide9, avalanches, or torrents are feared, 
and private owners cannot bear the expense of precautionary 
measures, the State may expropriate. Any cleared or out 
forest must be replanted or resown within five years. On 
sandy soils and mountain-sides clearing is forbidden, and 
only cutting of the ripe timber is allowed. When damage is 
feared from the removal of a forest-belt which acted as a 
breakwind, the owner may not remove it until the neighbour 
has had time to secure his owu protection. That neglect in 
taking care of forest fires subjects the offender not only to 
fine but to paying damages to the injured goes without 
saying. In addition, freedom from taxation for twenty-five 
years is granted for all new plantations, and premiums are 
paid under certain circumstances. The authorities aid iu the 
fighting of fires as well as in destroying insect-pests. Finally, 
to insure a rational management of forests, the owners of 
large areas must employ competent foresters, whose qualifi¬ 
cations must satisfy the authorities, opportunity for the edu¬ 
cation of such being given in seven nigher*, three middle-, 
and four lower-class forestry schools. 

In Hungary also, where liberty of private-property rights 
and strong objection to Government interference had been 
jealously upheld, a complete reaction set in some years ago, 
which led to the law of 1880* giving the State control of private 
property, as in Austria. 
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Italy furnishes perhaps the best object-lesson of the re¬ 
lation between forest-cover and water-flow. In 1888 it was 
generally recognised that steps must be taken to arrest 
the destruction of the forests on the hills, and by the laws 
then passed the Department of Agriculture, in conjunction 
with the forestal committee of the district, is to designate the 
territory which, for public reasons, must be reforested under 
Government control. Private owners may associate them¬ 
selves for the purpose of reforestation of areas, and may then 
borrow money at a low rate of interest from the State Soil 
Credit Institution. The Forest Department contributes three- 
fifths of the cost on the condition that the reforestation is 
done according to the plans of, and within the time speci¬ 
fied by, the Government. Where the owners do not consent 
or fail to do the work, the department has the right to expro¬ 
priate and reforest alone—the owners having, however, the 
right to redeem within five years by paying expenses up to date. 
The department has also the right to restrict pasturage in 
alpine forests, paying, however, for damage sustained by the 
owner. Under the above regulations half a million acres have 
been replanted. 

It was in 1888 also that Russia put an end to liberty to- 
cut, burn, destroy, and devastate. The law as it now stands 
is administered, as far as protective forests go, by a forestry 
council, consisting of law officers, officers of the general ad¬ 
ministration , and the local forestry administrators. For 
private forests, not classed as protective, the right to clear 
is to be dependent on the consent of the council; while, too 
severe cutting, or the cutting of too large a proportion of 
timber without a view to reproduction, is forbidden. If any 
devastation takes place replanting becomes obligatory, and 
the Government forester may execute the planting at the 
expense of the delinquent owner. Assistance is given to¬ 
wards rational forest-management, and the Government sus¬ 
tains four higher, seven middle, and thirteen lower forestry 
schools. 

In Switzerland sporadic enactments of individual cantons to 
obeck forest devastation are found as early as the thirteenth or 
fourteenth centuries, but it is only within the present century 
that the matter has been seriously taken in hand by the differ¬ 
ent cantons. In 1876 a Federal law was passed which gives 
the Federation oontrol over the forests of the mountain region, 
embracing eight entire cantons and parts of seven others, or 
OM t ate acres of forest. The Federation itself does not 
own any forest-land, and the cantons hardly a hundred thou¬ 
sand aores-^somewhat over 4 per cent, of the forest area, 
two-third of which is held in communal ownership and the 
restby private owners. The law is quite remarkable as illus- 
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trating the rational principles upon which the little republic 
works, maintaining close relationship between the general 
and cantonal governments. The Federal authorities have 
supervision over all cantonal, communal, and private forests 
so far as they are “ protective forests”; but the execution of 
the law rests with the cantonal authorities, under the inspec¬ 
tion of Federal officers. “Protective forests” are those which, 
by reason of elevation and situation on steep mountain-sides, 
or on marshy soils on the banks of brooks or rivers, or 
where a deficiency of woodland exists, serve as a protection 
against injurious climatic influences, damages from winds, 
avalanches, land-slides, falls of rock, inundations, Ac. The 
cutting in these forests is regulated so as to insure a con¬ 
servative use and to prevent destruction. Where needful re¬ 
forestation is mandatory, the Federal and cantonal govern¬ 
ments share in the expense, or may expropriate, with payment 
of full indemnification to the owners. No diminution of the 
forest area within the established area of supervised forest is 
permissible, and replanting is prescribed where necessary ; nor 
can township or corporation forests be sold without the con¬ 
sent of the cantonal authorities. The national government 
contributes from 30 to 70 per cent, of the cost for the 
establishment of new forests, aud from 20 to 50 per cent, 
for planting in protective forests. Where special difficulties 
in reforestation are encountered, or where the planting is 
deemed of general utility, the cantonal government assumes 
the obligation of caring for and providing improvements in the 
plantings. The employment of educated foresters is obligatory, 
and, to render this possible, courses of lectures to the active 
foresters are maintained in the cantons. There is also an 
excellent forestry school at Zurich. 

In France, before the Revolution, the Forest Code of 1669 
enjoined private owners to manage their forests upon the prin¬ 
ciples on which the Government forests were managed, which 
was by no means a very rational management, according to 
modern ideas, yet was meant to be conservative and systematic. 
During the Revolution a law forbidding clearing for twenty- 
five years was enacted ; and later laws, the most important of 
which are those of 1860, 1862, and 1882, establish the con¬ 
trol of the State over all “ protective forests,' 1 and make 
mandatory the reforestation of denuded mountains. Not only 
does the State manage its own forest property (one-ninth 
of the forest area) in approved manner, and supervise the 
management of forests belonging to communities and public 
institutions (double the area of the State forests) in a manner 
similar to the regulation of forests in Germany, but it extends 
its control over the large area of private forests by forbidding any 
clearing except with the consent of the forest administration. 
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The reforestation of denuded mountain-slopes is encouraged 
by the granting of financial aid or of plant material, in propor¬ 
tion to the general good resulting from the work. If it is 
found necessary to take laud and plant it (in cases where the 
owners are unwilling or unable to do the work), the Govern¬ 
ment do the work and hold the land until the cost is repaid. 

The Government, if desired, or where success depends on 
it, superintends the planting, and also regulates the use of 
these protective forests afterwards. The success of the Go¬ 
vernment in replanting the sandy wastes in the south of 
Franco is well known; and in a recent report of the British 
Consul at Bordeaux he refers to the forests, which cover about 
a third of the department, especially the Landes District, 
where the soil is wholly unfitted for ordinary cultivation. 
Here, he says, forests of pines ( P . maritima) have in recent 
times been planted, and the wood and the resin obtained from 
them have now become an important, and in soino instances 
the sole, source of revenue of the people of those districts. In 
the parts distant from towns and other inhabited places resin 
is chiefly produced, while in places nearer to Bordeaux or 
other shipping ports, where means of transportation exist, the 
production of pit-props, railway-sleepers, telegraph-poles, and 
wood for fuel form the chief business. A new oil, called pine- 
oil, is now being made from the refuse of resin after the latter 
has been employed in making turpentine. It is a good illuuii- 
nant, cheaper than kerosene, and nan-explosive. A large quan¬ 
tity of the young pines are used in making certain kinds of paper. 

In order to gain the confidence and co-operation of the 
communities ana proprietors in planting fresh areas, annual 
meetings were held in different parts of the country, in which 
the Government agents explained the advantages and methods 
of reboisement and discussed the local conditions and diffi- 
oultiea. These meetings proved a great success, and much 
advanced the cause of rational forestry. As a result of these 
meetings, and of the education resulting from them, it was 
found that in 1868 an area of about 365,000 acres had been 
reforested, of which 90,000 were private and 125,000 com¬ 
munal property, the rest belonging to the State. 

The cost per acre for reforesting was somewhat less than 
£2, and the State has expended already about £2,000,000. It 
is estimated that 800,000 acres more are to be reforested, and 
an additional expenditure of seven millions and a half is 
necessary before the damage done to the agricultural lands of 
eighteen French departments by reckless forest-destruction 
will be repaired.* 

*#or tbs details concerning the‘European countries I am muoh 
indebted to an article by B. £. Feruow, in the Century Magazine, 
April, 1894. 
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In recent years the Government of India has paid much 
attention to the preservation of its valuable forests, and is 
now reaping the benefit in the- large income derived from the 
sale of timber. The establishment of the Government depart¬ 
ment of forestry is of recent date, brought about by the 
destruction of the forests for fuel, for charcoal, and other 
wasteful courses. In 1844 and 1847 the subject was first 
taken up by the Governors of Bombay and Madras. In 1864 
an Inspector-General of Forests was appointed, and in 1867 
the regular training of forestry officers was commenced in 
the schools in France and Germany, where it is still con¬ 
tinued. 

At present discriminate timber-cutting is allowed, but the 
burning of hill-bush is stopped, the forest areas are surveyed 
and marked out, plantations laid out and maintained, and 
forestry-conservation otherwise carried on. 

Forests are classified as “ reserved ” and 41 open/* The 
former ore the immediate property of the Btate, and are 
managed by the Forestry Department, their development being 
a source of revenue. Cattle are excluded from them, under¬ 
growth destroyed, and the cutting of timber strictly regulated. 
The open forests are less strictly guarded, but certain kinds of 
timber-trees arc protected. Large sums are spent annually 
in new plantations, and in planting young trees to replace those 
cut. Tn 1878 there were 12,000,000 acres of reserved forests; 
the revenue was £660,000, and the expenditure £400,000, 
showing a fair nett profit. Ten years later (1888) there were 
48,520,000 acres of State-forest land, the nett revenue, after 
deducting all working-expenses, being £400,000. The forestry 
officials generally hold that the effect of forest-denudation 
on rainfall is doubtful, and much disputed. Contrary to 
what might have been expected, there is no evidence to show 
whether the actual rainfall has increased or decreased in con¬ 
sequence. They all agree, however, that forest-denudation 
has acted injuriously by letting flood-waters run off too rapidly, 
and that these waters are practically lost. 

Three-quarters of a century ago, immense tracts of 
Southern India were overspread with jungle, and the dopes 
of the Ghauts were universally timber-clad. The most of the 
level woodland has since been cleared for cultivation, and 
the timber cut down for fuel. But another and scarcely 
less evil has resulted. Formerly the water was more or less 
protected from evaporation by the sheltering trees. Its flow 
on the surface was mechanically reduced by the jungle-grass 
and tree-trunks; it had time to rink into the earth, thereby 
insuring the permanence of the natural springs. Not till 
this was done did the residue find its way to the rivers, 
and then at a comparatively tardy pace. Now, however, as a. 
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rule, the rivers are in violent flood for about as many days as 
they used to be for weeks in moderate flood. 

Turning again to Mew Zealand, we And that the extensive 
burnings of the tussocks and small scrub has produced similar 
conditions in many of our rivers, the rainfall flowing almost 
immediately into the channels, and not being detained by 
ooarse or dense vegetable growth. Fortunately, however, 
there are few places in this country where extensive replant¬ 
ing is required for protective purposes. But in this part 
of the South Island, the Otago and Canterbury Plains, much 
may be done by the planting of timber trees suited to the 
locality, the wood of which will be of service for manufactures 
or industries. The experience of the European countries 
and of the United States seems to show that a central 
administration is essential, administering a well-drawn scien¬ 
tific Forest Act, in conjunction with such local authorities 
as may be advisable, the chief aim being to indicate the 
proper methods of dealing with the timber now most easily 
accessible so as to prevent undue waBte, and, wherever pos¬ 
sible, to qpcourage the work of reproducing the forests; also 
to arrange for easy access to the best forests, and to provide 
for their safety from fire or unauthorised destruction. What 
is required may be shortly stated under the following heads :— 

Forest-management , which would deal with all parts of 
forest science wnich influence the control and working regula¬ 
tions. including finance. 

Forest-utilisation^ which would deal with the technical 

S ualities of timber, consumption of wood, the felling and 
taping of trees, the disposal and transport of wood, the har¬ 
vesting of by-products, such as resins and turpentines, &c. 

Forest-protection against fires and man, against animals, 
insects, fungi, having regard also to climatic considerations. 

Lastly, sylviculture , or the creation, regeneration, and re¬ 
covery of woods adapted to the varying local circumstances. 
For this part of the country this branch of the subject has the 
greatest importance, and demands an exact knowledge of the 
principles of the science. 

Forestry, besides these branches of study, is largely based 
upon empirical knowledge, and to insure the best results 
forest science or theory must go hand-in-hand with practical 
forestry, neither the on* nor the other by itself making a 
forest export. The importance and absolute necessity of this 
is shown by the courses followed at the various forestry 
schools in Europe, at all of which practical instruction is 
strongly insisted on. 

There is one other cognate subject that I should like to 
eajr a few words on, and that is irrigation. If fruit-growing 
and vine-culture is to be such an important faotor with those 
tt 
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who live 44 over the garden-wall'* in Central Otago it will be 
necessary in many places to provide for irrigation* The 
annual reports of the United States Irrigation Survey, from 
the commencement in 1888, are to be seen in our library, and 
if those members who are interested in the subject will con¬ 
sult these volumes I am able to promise them an interesting 
and valuable series of memoirs on the progress of the investi¬ 
gation of the hydrographical arid topographical problems of 
irrigation. Amongst other things, attention is called to the 
more modern methods of gauging river-flows, and the great 
discrepancies sometimes found to exist in this respect between 
theory and actual results. 

The question also of the water-supplies for our towns is 
one of great importance, but has scarcely received the atten¬ 
tion it is entitled to. I trust that the local authorities will 
take care that the catchment areas of our town reservoirs are 
kept well covered with either bush or native scrub; otherwise, 
as I have pointed out, the rainfall over the whole area is 
thrown off more quickly than it should be, and the town suffers 
either from a flood or a water-famine. None of jthe catch¬ 
ment area should be used for grazing eifch er sheep or cattle. 
The alpine and subalpine forests are, of course, of great 
importance in regulating the supply of water available for 
gold-mining operations, and should be strictly conserved and 
increased where possible. 

In thus glancing at some of the points connected with the 
forest question in New Zealand, and at the manner in which 
other countries have been compelled to grapple with the 
question, I trust that I have not been too diffuse for the short 
time at our disposal; but my object will have been gained if 
our members, and members living in Central Otago in particu¬ 
lar, will endeavour to gather information bearing on the ques¬ 
tions and send it to the society, and so long as I continue in 
office I shall have much pleasure in doing my best to collect 
and arrange such facts; and I trust that in the not-very- 
distant future some member will be found who will take the 
matter in hand, and upon those data write a paper showing 
what is required to be done in definite districts, and how best 
to do it. It is only by recording and studying past successes 
and failures that progress is to be mode; and a record of the 
experiments made by the various County Councils, Bead 
Boards, and private individuals would have a permanent 
value; and it would be an interesting work, involving, how¬ 
ever, some labour and time, to collect the information regard¬ 
ing the kinds of trees that have been planted, and those 
most successful. We must all hope that the days when 
nothing but Finns insignis and Cwprmus macrocarpa were 
planted are passed away. 
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In the matter of the forests at large, I have already said 
that I think there is little fear of destruction by legitimate 
use, but ravages from fire, especially in alpine districts, are to 
be dreaded, and must be guarded against. I would urge 
members to assist, when the time comes, in any way that they 
can, the organisation of a scientific Government control of all 
the mighty forests of this land of ours. If the services of 
properly-trained men were obtained, and the administration of 
the State forests well organized, they might, I am sure, be 
made within a very short time to return a substantial nett 
income, more especially as the recent developments in the 
timber trade in England seem to promise a new opening for 
New Zealand woods, and, unless the opportunity is lost by 
either carelessness or dishonest shipping, important results 
may follow. It should be remembered that England imports 
twenty million pounds’ worth of timber annually. 


Akt. XVIII .—On the Rise and Progress of our Knowledge 
of the Oceanic Areas. 

By A. Hamilton. 

[ Being the Presidential Address delivered before the Members of the 
Otago Institute , 12th November ,, 1890.] 

Inhabiting as we do one of the outposts of civilisation, an 
island remote from continental areas, situate in a commanding 
position in the great Southern Ocean, our thoughts and actions 
are largely influenced by our essentially marine environment, 
and, apart from the commercial advantages that an extensive 
coast-line gives us, most of us have an interest in the explora¬ 
tion and unravelling of the mysteries of the sea. Thanks to 
the wonderful development of all branches of science during 
the latter half of the present century, we may now hope 
tor things which only it the days of our fathers would have 
been deemed impossible. It may perhaps interest you if this 
evening I briefly trace some of the leading features in the 
history of geographical exploration by the voyagers of the 
bygone ages, and finally note some of the results of the most 
-voyage of modem times—a voyage which has done 
•0 much to establish the foundations of the science of ocean- 
ogrw>hy~the voyage of H.M.S. •* Challenger. 0 

. Oommeroial reasons have In nearly all cases been the 
asm which led the hardy sailor to adventure his life in his 
nail bark amid the dangers of unknown coasts, and in the 
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dawn of history we find several of the more civilised nations 
gradually extending their borders, and, though records of their 
geographical knowledge do not exist, we may feel assured that 
traditional information was being accumulated concerning 
local areas. 

Geographical knowledge among primitive races is always 
circumscribed, and essentially local, and we have no glimpse 
of any considerable maritime discoveries of any extended area, 
or of any journeys of exploration, until we come to the time 
when the Phoenicians spread along the shores of the Mediter¬ 
ranean. Before this time they are said by Pliny to have 
voyaged from island to island in their original abodes within 
the Persian Gulf by meanB of rafts.* 

Tradition, as well as the earliest records, represent this 
people as clever navigators long before the oldest Greek or 
Hebrew records. They are generally supposed to have fully 
explored the Erythraean Sea before they ventured on the 
waters of the Mediterranean. The 27th chapter of Ezekiel 
shows how the trade of the Levant was in their hands; and 
then, having traversed the Mediterranean and made them¬ 
selves masters of the commerce of the day, they passed out 
into the waters of the Groat Sea through the Pillars of 
Hercules, and founded Tartessus as a base for future voyages. 

At a later date they went further afield; but a writer about 
twenty years ago tried to prove in an elaborate paper that the 
Phoenicians had reached Central America by way of the north 
of Australia and Easter Island,! and many similar attempts 
have been made to extend their voyages to parts of the 
American Continent. They sailed boldly to the Canaries, and 
a passage in Theophrastus^ seems to indicate that the curious 
patches ol floating seaweed known as the Sargasso Sea were 
known to the ancients. The Phoenicians steered during the 
night by a star in the Little Bear, which was called by the 
Greeks in after-times the Phoenician star. The course steered 
was, however, probably never very far from land. When the 
Greeks in their turn became a maritime power they directed 
their course by a position of the constellation of the Great 
Bear, until, in the time of Thales, they adopted the Little 
Bear as their guide. 

The knowledge of places, currents, dangers, winds, and 
other cosmographical details must have been handed down by 
tradition from oue generation of sailors to another, and the 
knowledge received by the Greeks when the Greek civilisation 

* Pliny, Hist. Nat., vii., 56. 

f Geffarel, “ Corapte Hindu du l<* Gongrts des AmericanUtss," 
Nancy, 1875* , 

{ iheop., Hist Plant., iv., 6, 7. 
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developed must have included many observations and deduc¬ 
tions based upon experience of solid value and importance. 
Yet the brilliant intellects of the Greek philosophers did not 
construct any very creditable theoretical conception of the 
scientific problems of the ocean. Together with the facts, no 
doubt, a number of “ travellers' tales " and myths had esta¬ 
blished themselves; but, as Humboldt says, 11 Popular myths 
mixed with history and geography do not belong altogether to 
the ideal world. If vagueness be one of their characteristics, 
if the symbols which cover the reality be wrapped in a veil 
more or less thick, they show, nevertheless, the dawn of cos¬ 
mography. The statements of primitive history and geography 
are not entirely ingenious fictions; the opinions which have 
been formed about the actual world are reflected in them." 

Putting aside, as poetic accretions round the nature-myth 
of the history of the Golden Fleece, the classic accounts of the 
voyage of the Argonauts, we pome to the poems of the Trojan 
cycle, and in the Homeric works we rind the conceptions 
of the Greeks at that time as to the Cosmos. He describes 
the form of the earth as being like the shield of Achilles, with 
the river Oceanus for its rim.* Mr. Gladstone considers the 
shape of the shield to have been an oval or a parallelogram. 
The conception of a great circumfluent river, he thinks, was 
probably founded on a combination of a double set of reports: 
the one of great currents setting into the Thalassa or medi¬ 
terranean Sea, and seeming to feed it, such as those of Yeni- 
kale, the Bosphorus, Gibraltar; the other of outer waters, 
such as the Caspian, the Persian Gulf, and probably the Bed 
Sea. As the external ocean-river served as the support to the 
celestial vault, we must conclude that these conceptions of the 
world were derived from Oriental sources. These ideas of an 
internal sea, with archipelagoes and a surrounding ocean-river, 
were perpetuated among the people down to the time of 
Heoatceus. It is not long, however, before we hear of lands 
beyond the outer ocean, and in Hesiod we may probably see 
the first germ of the Atlantis myth, now to be rediscussed 
by the publication of Plongeon’s work in Central America. 

' With the rise of the Grecian power we find mercantile 
relations opened up with Egypt, the “ China" of the civilised 
world at that period; and about 630 Herodotus tells 
us, the western portion of the Mediterranean, with the great 
Tyrian port of Tartessus, in the south of Spain, became known 
to the Greeks. The story of the founding of Massilia not 
only shows the noble sacrifices made by the Phoceaus, who 
abandoned their city rather than submit to the conqueror's 
yoke, but shows that the voyage of nearly the whole length 


li. f rix„ 874. 


f Hard., iv. f 158. 
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of the Mediterranean was not dreaded, and that their geo* 
graphical knowledge of the western end of the sea was 
probably fairly complete. That there were local difficulties 
and dangers which rumour and distance unduly magnified 
was probably expressed by the popular saying in Pindar/' 
"Neither wise man nor fool gets beyond the Pillars of 
Hercules.” 

It is not necessary to go into the curious fancies of the 
Ionian school of philosophers concerning the form of the 
earth. Pythagoras and his followers seem to have been 
acquainted with the idea of the spherical form of the earth, 
and it is believed that they adopted this view from the inter* 
course which enabled them to learn the astronomical informa¬ 
tion possessed by the Chaldeans and Egyptians. 

Scientific inquiry begau to emerge from the mists of philo¬ 
sophical speculation, and about four hundred and fifty years 
before the present era we find a more scientific spirit animat¬ 
ing the literary men of tho day. At this period appears 
Herodotus, of Halicarnassus, a great name among the writers 
of antiquity, who, besides hiB more common titles of the father 
of history—and lies—may be regarded as the founder of the 
science of physical geography. Here iu his writings we get 
the ilmii, the sailor’s measure, the fathom, as the measure 
of botn length and depth. In his writiugs the circumfluent 
ocean disappears, and he says, "I cannot help laughing a little 
at those who undertake to describe the contours of the lands 
without any facts to guide them; for example, who represent 
the ocean os embracing the entire world in its course—who 
make it round, as if drawn with a pair of compasses.”! 
In both his historical and geographical work he seemB to have 
preferred drawing from the living fount of oral tradition, but 
without perceiving the necessary shortcomings of suoh a record. 
In the matter of his credibility, it is necessary to distinguish 
Between the trustworthiness of the historian himself and the 
trustworthiness of his authorities. As to the former, there is 
no occasion for doubting his personal good faith, or for dis¬ 
believing his assertion that he reproduced faithfully all that 
he heard. He exercises no scientific criticism of his autho¬ 
rities, nor does he allow for the weakness of oral tradition. 
But, while we may believe that Herodotus repeated what he 
had heard, it is impossible to have the same confidence in his 
authorities. Modern research has shown that he has been led 
into many mistakes by ignorant or malicious informants, and 
in his historical writings a distinctly Perieleah bias is visible. 
Further afield were the voyages of Scylax, of Oaryanda, down 
the Indus and into the Persian Golf; and the expedition sent. 


'* Olymp., til., 80. t Herod., tv., 88. 
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by the Phocean colonists of Massilia to the North Sea, under 
Pytheas, the illustrious astronomer, who at that distant period 
had determined the latitude of MassiUa with such exactitude 
that twenty centuries after Gassendi found it correct to within 
a few seconds. On this adventurous voyage Pytheas coasted 
Britain and crossed to the German coast, the “amber coasts" 
of the Baltic. It has been claimed that Pytheas attributed the 
tidal phenomena he met with to the influence of the moon, 
thus anticipating Newton by two thousand years. 

It is probable that the Carthaginian explorer Himilco had 
visited or tried to visit the “tin country," and had passed 
through the straits northward for the purpose; but there is 
every reason to believe that any information gained by this 
expedition was jealously guarded 4 ' as long as possible, and 
that Pytheas had not their experience to assist him. In 
another direction Ne&rchus was making a famous voyage of 
discovery under the auspices of Alexander. 

The philosophers of the school of Aristotle came to the 
conclusion that the earth was a spheroidal body occupying the 
centre of the universe, round which the other celestial bodies 
revolve. They were no doubt influenced by the results of the 
voyages of Eutliymenes and Pytheas. They established its 
spherical form by the fact that all things gravitated towards 
the centre, and by reference to the shadow of the earth during 
eclipses. 

The habitable world was confined to the temperate zone: 
all beyond the tropic to the south was uninhabitable from 
heat, while the land below the' Great Bear w&b uninhabitable 
from cold. They admitted a temperate zone in the Southern 
Hemisphere, but do not state if it is inhabited. 

Humboldt believed that the following passage must have 
had much influence in leading up to the discoyeries of 
Oolumbus: “ It appears," says Aristotle, “ those are not so 
very far wrong who Suppose the region about the Pillars of 
Hercules and that about India to be contiguous, and that 
there is but one sea (in the part opposite to the inhabited 
world); and they point by way of proof to the elephants, these 
animals being found in both regions, though at the extremes of 
the earth, this fact showing that the extremes are really near 
each other,! 

* Aristotle's own researches in the fauna of the ocean were 
of scientific value, as he named and described more or less 
minutely 116 hinds of Ashes, about twenty-four Crustaceans 
and worms, about forty Mollusca and Badiates, making a total 
of 160 species, inhabiting the JEgean Sea. His immortal 

*Olemotm Markham, B. Gao. Journal, 1693, voh i., No. 6. 
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memory is recalled to the zoological student in the masticatory 
apparatus of Echinus, known as Aristotle’s lantern. 8uch 
was the authority of the Aristotolean views that they were 
held and reproduced by the Romans down to the close of the 
Middle Ages. 

All maps or charts previous to Aristotle’s time wero merely 
pictorial sketches devoid of scale or proportion; but a pupil 
of Aristotle’s— Dicc»archus—divided the representation of the 
known world by a longitudinal line in the sense of our equator, 
along which stadia were marked. By this means it was pos* 
sible to express relative distances more precisely than formerly. 
This departure was followed up by Eratosthenes, of Gyrene, 
director of the library of the museum at Alexandria, who, 
encouraged by the patronage of the Ptolemies, arranged the 
geographical facts collected by the generals of Alexander, 
using the prime longitude of Dicoearchus, which passed 
through Rhodes. To this he added three others, passing 
respectively through Alexandria, 8yene, and Meroe. Ha also 
traced at right angles to these a meridian line passing through 
Rhodes ana Alexandria southwards to Syene via Meroe. 
Eratosthenes reformed the principles of geography, and gave 
it a more systematic form. He adopted the view of Aristotle 
and Euclid regarding the figure and position of the earth, 
looking upon it as a sphere placed in the centre of the uni¬ 
verse, around which the celestial bodies moved every twenty- 
four hours, the sun and moon having independent motions of 
their own. For all practical purposes, his views differed only 
from those of modern geographers in having a geocentric 
instead of an heliocentric standpoint. 

When the Romans had extended their dominions to Egypt 
they were able to acquire the geographical knowledge pos¬ 
sessed by the school of Alexandria; but the genius of the con* 
quering people was not directed towards scientific research, 
nor did they encourage navigation and commerce with the 
same ardour as their predecessors. The science of ocean¬ 
ography was not advanced among them as among the 
Greeks by the speculations of philosophers, or by the study of 
natural phenomena for their own sakes. It was only the 
luxury of imperial Rome, which gave rise to the demand for 
the varied products of all the countries of the known world, 
that led to active trade by land and sea. It seems natural to 
expect that the Romans, who carried their victorious armies 
throughout nearly all the world known to the ancients, should 
have left some important documents relating to the physical 
aspects of nature in the regions over which they extended their 
conquests, Although the Roman rule extended over a great 
extent of coast bordering on tbe Atlantic, they never organised 
any voyages of discovery into the outer sea, after tbe manner 
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of the Carthaginians and Greeks. They were essentially a 
Warlike and practical people, with politicians, jurists, encyclo¬ 
paedists, and historians, but few philosophers who occupied 
themselves with the operations of nature. 

Horace's system of winds, several passages of Virgil on 
meteorology, trie statements concerning geological phenomena 
in Ovul, and notices of diluvial action on the surface of the 
globe in Vitruvius, all show a spirit of observation and in¬ 
quiry ; but, generally speaking, if we deduct what the Bomans 
had received from the Greeks, there is little relating to ocean¬ 
ography that can be regarded as original among the writings 
of Latin authors. The military operations each occasioned a 
new survey and a new itinerary, though it was not till the 
reign of Caracalla that these itineraries were elaborated into 
accurate topographical documents. 

As Vivien de St. Martin remarks, never was there such an 
opportunity for a great work on descriptive geography as 
during the re : gn of Augustus. The Roman rule then, spread 
as it was over more than half of the then known world, and 
attached to the remainder by political and commercial rela¬ 
tions, created most propitious conditions for an undertaking of 
this kind by furnishing to the geographer a ready means of 
investigation. A man appeared to carry out the work for 
which the time was ripe, out the man was a Greek—Strabo, 
of Amaseia—who, in nis seventeen books, has given us the 
most important geographical work of antiquity. 

In the first century of our era was written the earliest 
work or treatise devoted exclusively to geography. It was 
written by Pomponius Mela,* a native of Spain. In this 
work we find the first notice of the opinion, so prevalent in 
aftertimes, as to an impassable zone intervening between our 
world and the alter orois of the Antichthones in the temper¬ 
ate eone of the Southern Hemisphere. Passing on to the last 
great geographer of antiquity—Ptolemy—we find him devoting 
two of bis numerous works to geography, aud improving the 
are delimandi and the tabulae geographicis; and he is the first 
to use the words 4 ' latitude ” and 44 longitude ” as purely technical 
terms. From this point the progress of geographical know¬ 
ledge it carried on on two separate lines. The great outburst 
of Mohammedan conquest was followed by au Arabian civilisa¬ 
tion, which had its centres at Baghdad and Cordova. The 
Arabs brought astronomy and mathematics to bear on its 
problems, and established observatories. They measured an 
arc of a great circle of the earth; they studied Ptolemy; they 
applied themselves to define with accuracy the discoveries of 
travellers ; and thus geography became in their hands a 
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living science. Abulfeda quotes no less than sixty geo¬ 
graphical authors, many of whom lived in the thirteenth 
century. 

In European countries the knowledge of geographical 
facts was limited to a few who were held fast in the chains of 
theology; and for centuries after the fall of Constantinople the 
darkness of the ‘‘dark ages" engendered strange and erroneous 
conceptions, which were only dissipated when, with the inven¬ 
tion of printing, science once more lifted her head in Europe. 
The early Fathers of the Church—the autocrats of learning in 
those days—imagined that they had detected certain discre¬ 
pancies between the discoveries of science and the words of 
holy writ. The particular point on which their suspicion 
fastened was the existence of the Antipodes. It was as¬ 
sumed that no communication was possible, or ever had 
been possible, between the Northern Hemisphere and anv 
southern part of the globe. Even if other continents existed, 
they were supposed to be cut off from the European or Asiau 
lands by an ocean lying under the tropical zone, of insupport¬ 
able heat, and therefore impassable. On this assumption it 
was impossible that a population could have been derived 
from the stock of Adam, and consequently the whole theory 
of its existence was opposed to the language of holy writ, 
which throughout assumes that Cod hath made of one blood 
all nations of men for to dwell on all the face of the earth 
(Acts, xvii., 26). 

Lactantius, in the fourth century, was so carried away by 
his zeal for what he believed to be the truth that he im¬ 
pugned the theory of the sphericity of the earth, and denied 
it as a physical impossibility.* 

St. Augustine, while equally determined in his rejection 
of the Antipodes, is more cautious in the statement of his 
reasons. He argues that, even if the world is spherical, it 
does not follow that there should be land on the opposite 
side of it; and, even if there be land, it does not follow 
that it should be inhabited—nay, inasmuch as none could 
cross from this side to that, it must needs be uninhabited.t 
Geography was henceforth forced into a mould of a pseu¬ 
do-orthodoxy, and both map-makers and writers were dis¬ 
couraged and fell into a narrow groove until they were 
forced out of it by the glorious discoveries of the fifteenth 
and sixteenth centuries. The tenacity with which the 
Patristic doctrines were maintained was exhibited in the 
treatment which Columbus received. His proposal to cir¬ 
cumnavigate the world was referred to a council of divines 
m Salamanca, who pronounced it to be not only chimerical, 

• Instil*, «i., 24. f De Civ. Dei., xvi., 9. 
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but even profane, as being contrary to Scripture and the 
opinions of the Fathers. Yet at that time a breach had 
already been made in the mediteval theory by the progress 
of maritime discovery: navigators hod penetrated into the 
torrid zone, and had reported it to be not impassable; and 
thus the very groundwork of the difficulty which the Fathers 
had experienced had been romoved. It may be a matter of 
surprise that the Arabian system should have coexisted side 
by side with the Latin and yet have exercised so little in¬ 
fluence over it. The inhabitants of Western Europe came 
into contact with the Arabs in Spain, in the Holy Land 
during the period of the crusades, and more particularly in 
Sicily, where one of the most illustrious of their geographers, 
Edrisi, lived and worked, under the patronage of Roger, Count 
of Sicily, in the middle of the twelfth century. We do, indeed, 
meet with occasional notices which show that the Arab sys¬ 
tem was not wholly unknown. Roger Bacon, in his Opus 
Majus,* completed in 1267,, speaks of Arym, the most im¬ 
portant j?oint in the construction of an Arab map, and he 
shows himself acquainted with its position on the earth's 
surface, arid its use in the study of geography. He was also 
familiar with the lines of latitude and longitude, and parti¬ 
cularly notes that the Latins had not yet adopted the system. 

The geographical work of Ptolemy had not yet been 
rendered accessible to the general body of students by being 
translated into Latin. The European system was incom¬ 
patible with scientific principles: nothing less than a revolu¬ 
tion was required, and that revolution was effected, partly by 
the revived of the study of Ptolemy—whose geographical 
writings were translated into Latin in 1405 —and partly by 
the progress of maritime discovery.. It may be of interest to 
take a passing glance at a peculiar feature of medieval carto¬ 
graphy, in which Jerusalem is represented as occupying the 
central part of the hahitable world. Whether the tenet was 
origihalfy based on the language of Scripture, or whether the. 
language of Scripture was applied in confirmation of a pre¬ 
conceived opinion, I know hot. At all events, it is not the 
only instance in which men have conferred honour on their 
holy places by regarding them as occupying the central boss 
dr umbilic of the habitable world. It was thus that the 
Greeks regarded their Delphi—vdmo«—+ the Hindoos 
their Maidtt, and the Persians their Kangdix. It was not 
unnatural^ therefore, that the Jews, and still more the Chris¬ 
tian*, should attribute the same property to Jerusalem, which 

*3elft» 1 redition Vsaioe, 1750, p. 184. 

■v i Plod., pytk, *L, *; 4A Soph!, <M. Tyr., 480; *ud M* oh., Cbosph., 
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for centuries had been the focus of their aspirations, their 
anxieties, and their most earnest hopes and devoted exertions. 

Scripture seemed to sanction this feeling. We find the 
following passages quoted for the purpose: 14 This is Jerusa¬ 
lem; I have set it in the midst of the nations round about her” 
(Ezek. v., 5). The 12th verse of the 74th Psalm in the 
Vulgate runs thus: “ Operatus est salutem in medio terra”; 
and again, in the 12ih verse of the 88th chapter of Ezekiel, the 
Vulgate has “ umbilicus terras” for the Hebrew word “ tabur” 
—the midst of the land. 

A fourteenth-century writer describes Jerusalem as “ ptmc - 
tus circmiferentia ” and exaggerates the historical claims to 
centrality by representing Judea as having been the seat of 
each branch of the human race, and the favoured scene of 
God’s manifestation in the works of creation and redemption 
in the past, and of final judgment in the future. Medieval 
cartographers gave effect to these views by placing Jerusalem 
as nearly as possible in the centre of the map, and this re¬ 
mained the custom till the middle of the fifteenth century. 
Assuming that Jerusalem occupied the central portion of the 
habitable world, and taking into consideration its position on 
the verge of Asia and in the line of the Mediterranean, it 
follows that Asia held one-half of the world, and Europe 
and Africa, being divided by the Mediterranean, must almost 
equally divide the remaining half; and accordingly, in the 
Alexandrian romance popular in Europe in about the thir¬ 
teenth century, we find— 

At Aflyghe al so much tit it 
So Europe aod Affryh 1 wit.* 

Also in the Cursor Mundi— 

For Aftie it wlthouten hope 
At myche as Aufrik and Europe, f 

The world was thus divided symmetrically into three parts, 
and is so represented in many of the small maps in the illumi¬ 
nated manuscripts of the period. The preponderating size of 
Asia was attributed to its being the inheritance of Shem, the 
first-born. J Although many geographers wished to consider 
Europe and Africa as one, thus making two halves only, the 
above-mentioned writer brings Scripture to bear on the point, 
and settles it in favour of the three divisions, on the ground 
that Ham and Japhet had their separate domains. 

The habitable world was limited within a cirele drawn 
from Jerusalem as a centre, and with a radius equalling the 
distance thence to the Strait of Gibraltar. Here was— 

* Lines 56 and 66, Weber's Metrical Romanes*, vol. i. 

t Career Mundi, 1.2097. Me, R., 8,8, Trin. Coll., Oatttb. 

{ Gervaiea of Tilbury, 01. Imp., ii., 2/ 
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The strait pass where Hercules ordain'd 
The boundaries not to be overstepped by man ;* 

beyond which lay the 14 deep illimitable main/* 44 the un¬ 
peopled world/' of which the learned as yet knew nothing. 
Eastward the limit was fixed at the mouth of the Ganges, 
lu this direction, therefore, mediaeval geography, as it stood 
towards the close of the thirteenth century, had not ouly not 
advanced beyond the point at which Ptolemy left it, but had 
actually receded. 

Although the usual form of the habitable world as depicted 
in the Middle Ages was circular, a quadrangular shape was 
sometimes adopted, based upon too literal an acceptation of 
the passage of the Scripture which speaks of the 44 four corners 
of tne earth." There is yet another form in which a map 
was constructed, and which was perhaps more correct. On 
the Matthew Paris maps we are told that the world in its 
truest fonn resembles an extended military cloak (chlamys 
externa). The chlamys consisted of a central square with 
wings added to it, wider at the bottom than at the top, the 
whole shape being a greatly truncated triangle. This idea 
was probably derived from Macrobius.t who in his turn bor¬ 
rowed it from Strabo (ii., p. 113). 

Another point of mterest is the orientation of the maps. 
Our predecessors, with few exceptions, placed the east in that 
position at the top of the map. Biblical considerations again 
decided this. The primeval anode of man was in tho east, the 
terrestrial Paradise still remained there. On this subject of 
the location of the terrestrial Paradise there is a large mass of 
mediaeval literature; but in the whole of it there is no doubt 
of its being an existing contemporaneous fact. Mandeville 
(cap. xxx.) says that he had not visited it himself on ac¬ 
count of his unworthiness, but he describes it at length on 
the information of trustworthy persons. The four rivers of 
Paradise were usually identified with the Euphrates, Nile, 
Ganges, and Tigris, and the difficulty as to the widely remote 
sources of these rivers was solved by assuming that the rivors 
on leaving Paradise were submerged, and reappeared at these 
points. 

The traces of this belief are to be seen even in the person 
of Columbus, for we learn in Irving's M Life of Columbus," book 
iv., chapter 4, that when the great navigator encountered the 
flood of the River Orinoco, in the Gulf of Paria, he thought it 
could be none other than the fount of Paradise. 

Of the renaissance of enterprise and the desire for know* 

* Dents, “ Inferno.” xxvi. 

t De Santa* Sain., ft., 9, where Maorobius ta commenting on Cicero's 
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ledge in the fifteenth and sixteenth centuries, and of the part 
which science took in giving confidence to the sailor to stretch 
out to seek for lands afar, I may not at this time say much. 
As an illustration, however, of what were considered diffi- 
culties, it may be noted that all the expeditions sent out at 
various times from Portugal to round Cape Bojador, up till the 
year 1433, returned unsuccessful because of a reef which 
extended six miles seaward and barred the passage. With 
the discoveries of Columbus the whole fabric of geographical 
conceptions was shattered, and amid the growing light of 
scientific knowledge in Europe the fragments were recon¬ 
structed into a more adequate representation of the true forms 
of the continents and oceans. To us under the Southern 
Cross the 25th of September, 1578, is a day of note, for on 
that day the fearless Spaniard, Vasco Nunez de Balbao, beheld 
from the summit of the Sierra Quarequa a boundless ocean 
extending towards the setting sun—an ocean first ploughed by 
the keels of the ships of Magellan many years after, and sub¬ 
sequently named by Pigafetta “the Pacific.” “For three 
months and twenty days we sailed,” he says, “ about four 
thousand leagues on that sea, which we call the Pacific, be¬ 
cause during all the time of our navigation we did not expe¬ 
rience a single storm. 

The voyage of Magellan, from a geographical point of 
view, was the greatest event in the most remarkable period of 
the world's history, and far surpassed all others in its effect 
on oceanographical conceptions. 

The memorable discoveries in the thirty years from 1492 
to 1522 doubled at a single bound the knowledge of the sur¬ 
face of the earth, and added a hemisphere to the chart of the 
world. The fiery zone of the ancients had been crossed, a 
death-blow was dealt to Ptolemy's view that the Indian Ocean 
was an enclosed sea; the southern temperate zone of Aris¬ 
totle and Mela had been reached. The sphericity of the 
earth and the existence of the Antipodes were no longer 
theories, but demonstrated facts. The impression produced 
by these great events can be traced in men's minds in all 
the great intellectual and moral changes which characterised 
the transitional period known as the .Renaissance, and relit 
the torch of learning in Europe. 

The geographical work of the sixteenth century was con¬ 
tinued, but with less ardour, during the seventeenth century. 
The Butch made discoveries in the “ Great Ocean “ of the 
western half of Australia. Tasman, in 1642, shotted that 
Australia and Tasmania were surrounded by the ocean to the 
south; but the west coast of New Zealand, which he visited, 
was believed to be a part of the great southern continent. 

The desire for more detailed geographical knowledge seems 
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to have slumbered again till the latter half of the eighteenth 
century, when the first of the memorable scientific voyages 
was initiated in the time of James Cook. 

We must, however, not forget the expedition of Edward 
Halley, in 1699, to improve our knowledge concerning longi¬ 
tude and the variation of the compass: this was a purely 
scientific voyage. Of the geographical discoveries made since 
that time in these seas we have been favoured with several 

! >apers by Dr. iiocken, and it will therefore be permissible 
or me to pass on to the Victorian era, and the rapid 
increase in the scientific knowledge of the bed of the great 
ocean—a branch of oceanography but newly born. It may 
here be not out of place to remind you that the very bulk 
of the ocean as compared with the visible land gives it an 
importance which is possessed by no other feature on the 
surface of our nl&net. 

Dr. John Murray has lately, after a laborious calcula¬ 
tion from the most recent data, shown that the cubical con¬ 
tents of the ocean is probably about fourteen times that of the 
dry land. This statement appeals strongly to the imagina¬ 
tion, and forms perhaps the most powerful argument in 
favour of the view—steadily gaining ground—that the great 
oceans have, in the main, existed in their present form since 
the continents settled down into their present form. When it 
is considered that the whole of the dry land would only fill up 
one-third of the Atlantic Ocean, the enormous disproportion 
of the two great divisions of sea and land become very appa¬ 
rent. The deepest parts of the ocean at present known are in 
all cases near land: at 110 miles outside the Kurile Islands 
the deepest sounding has been made, of 27,980ft. i:: The sea 
with the greatest mean depth appears to be our vast Pacific, 
which covers 67 millions of the 188 millions of square miles 
comprising the earth's surface. Of the 188 millions, 137 
millions are sea, so that the Pacific comprises just one-half 
Of the water of the globe, and more than one-third of its 
whole area. We cannot regard the soundings which have 
been taken by the various scientific expeditions, and which 
are still being taken as opportunities offer, as anything but the 
units of what is required* In the Central Pacific there is an 
area of 10$ million square miles in which there are only 
seven soundings; while in a long strip crossing the whole 
North Pacidc, which has an area of uearly 3 million square 
miles, there is no sounding at all. The immensity of the mass 
of Witters in the Pacific, both in bulk and area, is difficult to 
realist bht it may assist us when we learn that the whole of 

< " On the 14th December, 1895, H.M.S. u Penguin ” reports a Round- 
ing cl aSMOOffc., At which depth the ■ounding*wlre snapped. 
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the land of the globe above the water-level, if shovelled into 
the Pacific, would only fill one-seventh of it. English science 
has recognised that of all the worlds she has to conquer the 
secrets of the ocean are of great importance to her welfare, 
not only for the safety of her navy and mercantile marine, 
but for the future extension of the magic girdle of modern 
times which has embodied in itself the shoes of swiftness 
and the cap of invisibility of the fairy tale, and which has 
practically annihilated time and distauce in commercial 
transactions. 

From almost every branch of physical science come ques¬ 
tions which can only he solved by researches into the con¬ 
ditions which obtain in the ocean. 

If the charts of the present day be compared with those in 
existence before Cook’s time, the perfection now attained will 
be easily noted. This important branch of oceanography has 
been very greatly developed through the extension of geographi¬ 
cal and geodetical knowledge under the impulse of commerce, 
colonisation, and interoceanic relations. Nearly all the regions 
of the ocean are accurately represented in our charts, even the 

S >lar regions so far as explored. The bathymetrical charts of 
aury and Delesse and the wind and current charts of the 
Hydrographic Office all show great advances in those branches 
of knowledge. The latest cartographical elements introduced 
into our charts are those relating to the depth and nature of 
the bottom, which were specially investigated during the voy¬ 
age of the 11 Challenger.” The study of deep-sea deposits has 
been brought about by the requirements of navigation and 
the more modem applications of electricity, and now con¬ 
stitutes an important branch of oceanography. 

The very important scientific voyage of tne “ Challenger ” 
took place in the years 1872-76; and the scheme proposed 
41 for the investigation of the biological, chemical, and physical 
conditions ofthe great oceans of the world ” was successfully 
carried out. As soon as possible, the collections made and the 
facts observed were placed in the hands of the most eminent 
men in each department of science; and after more than 
twenty years of labour the final volumes have been issued. 
The unanimous testimony of the scientific world to-day is 
that the work taken in hand has been well and truly done. 
Never, says the leading zoologist in England, never did an 
expedition cost so little and produce such momentous results 
for human knowledge. The expenditure on the preparation 
and publication of the reports has been relatively greater, but 
tho authorities of the Treasury may rest assured that the whole 
of the scientific world sets the very highest value on these 
volumes; and that, had it suited the dignity of an Imperial 
Government to treat the work on a commercial basis; instead 
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of liberally presenting copies of it to scientific institutions 
throughout trie world, the publications could have bean made 
to pay their own expenses by sales. Practically, the whole 
of the work of arranging for the proper description of the great 
mass of zoological material brought home has fallen to Mr., 
now Dr., John Murray, and he has brought to a successful 
conclusion the issue of the fifty quarto volumes in which 
specialists in all parts of the world have described the trea¬ 
sures brought home. In zoology particularly the researches 
of the “ Challenger ” have enabled a new division to be made 
of the fauna of the ocean into three groups: a group that 
drifts, a group that swims, and a group that is anchored. 

The first group, or the Plankton, embraces all those pelagic 
forms that float about at the mercy of the winds and tidal 
currents, drifting with the tide on the “ shifting currents of 
the restless main. ,f 

The second group are the Nekton, also pelagic in their 
habits, but able to swim against the currents or migrate from 
place to place. 

The third group, the Benthos, are animals and plants that 
are fixed to the bottom, or that live within circumscribed limits 
on the bottom, and are unable to migrate at will, nor can they 
be carried about by the sweep of a current or tide. 

With regard to the Plankton, Professor Haeckel says, 
With the exception of the deep-sea Keratosa, my own con¬ 
tributions to the 4 Challenger 1 work concern the Plankton, 
and have proved that it is just the smallest pelagic animals 
which possess the greatest importance for oceanic life. As 
I wandered for ten years though this wonderful new empire,, 
populated by more than four thousand species of Badiolaria, 
tor the most part previously unknown, and as I daily admired 
the incredible variety and elegance of their delicate forms, I 
had the happy and proud sensations of the explorer who is 
the first to travel tlirough a new continent peopled by thou¬ 
sands of new and curious forms of animals and plants." The 
abysmal deeps again contain a new world inhabited by Ben¬ 
thos, strangely-formed genera, and species who have slowly 
migrated through various environments to the ocean-depths. 

In geology the information obtained regarding the deposits 
now forming on the ocean-floor has been of great importance, 
but those who hoped that the dredge would drag from the 
ocean caves 11 the monsters vast of ages past," and that the 
hauls would yield many living forms of Tertiary types, have 
been disappointed. The botanical work has been mainly in 
the direction of extending our knowledge of the flora of the 
oceanic areas at a distance from land-masses; and in some 
oases additional information has been recorded on the floras 
of the more remote islands. The results of the expedition 
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from a naval point of view are numerous and important, and 
more especially with regard to the delineation of the contour* 
curves of the great ocean-basins, and the series of memoirs on 
the oceanic circulation. The brilliant success of the “Chal¬ 
lenger” expedition and its report gives us good ground for 
hoping that one of Her Majesty’s ships might be employed 
in filling up some of the gaps which naturally, occurred in the 
explorations, and that, above all, some assistance should be 
given to follow out the important lines of inquiry opened up 
by the results of the soundings taken in the southern seas 
in the neighbourhood of the Antarctic. As I have Baid on 
another occasion, important magnetic and meteorological 
problems demand investigation in the Antarctic, and 1 for 
one would desire* to see British sailors set out from this 
British colony to once more force the icy gates of the South 
and beard the ice-king in his solitary realms. 


Abt. XIX.— A Comparison of the Magnetic Screening pro¬ 
duced by Different Metals. 

By J. A. Ebrkine, M.A. 

[Read before the Philosophical Institute of Canterbury, 6th November, 

189S.] 

When a conductor is plaeed in a varying magnetic field the 
currents induced in it tend to keep the field constant. If the 
field varieB slowly the effect is slight; but in fields produced by 
rapidly-alternating currents the “ screening ” is very marked. 

In these experiments the fields were produced by leyden- 
jar discharges. Magnetized steel neeales were used as 
“ detectors ,Y (Rutherford, Trans. N.Z. Inst., 1894, p. 488). 
Magnetized steel needles are much more suitable for this pur¬ 
pose than unmagnetized, for a field too weak to magnetize a 
needle to any appreciable extent is capable of producing con* 
siderable demagnetization. 

The discharge passed through a coil of several turns, 
inside which a magnetized steel needle was placed, and in 
whichever direction the needle lay it was partially demag* 
netized; but the demagnetization was greater when the 
needle was placed in that direction in which the field, due 
to the first semi-oscillation of the discharge, demagnetized it. 
Hereafterthiedireetion will he referred to ae “direction a”; 
the direction in .which the field due to first semi-oscillation 
tended to magnetize the-needle asdirection b." 
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If a metallic screen was placed inside the coil, so as to 
surround the needle, the demagnetization produced by the 
discharge was less. 

The screening depends on the thickness and on the con¬ 
ductivity of the screen, and on the frequency of the discharge. 

The condenser, which consisted of ordinary 40oz. leyden- 
jars, was charged by a Voss influence machine, and connected 
in series with several coils wound on glass tube of 21mm. 
diameter. In the circuit was a spark-gap, of length 3-7mm., 
and the diameter of the knobs was 2'8cm.; hence the potential 
at discharge was about 48 5 electrostatic units, or 13,000 volts. 
(J. J. Thomson, “ Recent Researches,” p. 77.) It was found 
that the effect of the discharge varied less with this length of 
spark than with a shorter spark. 

The needles used were of glass-hard pianoforte-steel wire. 
They were magnetized to saturation by placing them in a coil 
{of 191 turns, and of length 9*9cm.) through which passed a 
current of from six to ton amperes, produced by a Grove’s 
battery or by an accumulator. The needles, for convenience 
in handling, were sealed in fine glass tubes. 

The needle, after being magnetized, was placed at a dis¬ 
tance of 102‘ficm. from the needle of a magnetometer. The 
magnetometer readings were taken by the ordinary lamp-and- 
soak method. The needle was then placed in one of the coils 
in the leyden-jar circuit and a discharge was passed. The 
needle was again tested by the magnetometer and the new 
reading noted. Great care had to be taken in replacing the 
needle, and in order to avoid error the magnetometer was kept 
in a fixed position throughout the experiments, while the 
needle was placed in a groove cut in a bar attached to a 
stand, which was itself screwed down to the table on which 
the instrument stood. 

The screens were metal cylinders, which could be placed 
Inside the coils. They were formed by winding thin sheets of 
metals on glass tubes. 

Great care had to be taken to make the contact at the 
junction good; if there is merely touching oontaet the screen¬ 
ing is much reduced. 

The screening produced by different metals was com¬ 
pared as tallows: Tubes were wound with different num¬ 
bers of layers of. tinfoil. The reductions in the deflection 
produced on the magnetized needle when surrounded by these 
and planed in a certain coil {of 2*04 turns per centimetre) 
were Observed. Similar experiments were made with cylin¬ 
ders of other metals, and the numbers of layers of tinfoil pro- 
the .Same effect were calculated by interpolation. 

V 3»e diameter of the tubes on wuieh the metals were 
woafid was H*4m»., and the length of metal 16em. The 
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tinfoil was pasted on to the tubes. In the ease of the other 
metals used—lead, zinc, silver, and copper—the junction was 
made by soldering. The only other metal that could be 
obtained in thin sheets was aluminium, and the difficulty in 
making a junction precluded its use. Unfortunately, only one 
thickness of each of the metals could be obtained, and that 
was so great that only one layer could be used 

The thickness of the metals somewhat restricted the scope 
of these experiments, and rendered the method less sensitive 
than it would otherwise have been ; while, in order to get 
sufficient reduction of deflection with the needle placed in 
direction b , it was necessary to use as a condenser four leyden- 
jars arranged in parallel. The thicknesses of the metals used 
were— 

Copper... ... ... 0 0134 millimetres. 

Silver ... ... ... 00108 

Zinc. 00430 

Lead. ... 0*0957 

Tinfoil... ... ... 0*0116 

In the first set of experiments the condenser consisted of 
two leyden-jarB arranged in parallel. The length of the 
needle used was 60*4mm., and it was placed in direction a; 
for with the needle placed in direction b the copper, zinc, and 
silver were thick enough to screen off ail effect, while in the 
case of the lead the screening was at least 95 per cent. The 
observations made are here tabulated:— 


Number of Layers 
of Tinfoil. 

Original 

Deflection. 

Reduced 

Deflection. 

Reduction. 

0 

201 

102 

Oft 

5 

201 

129J 

71J 

6 

201 

134 

67 

8 

201 

141 

60 

9 

201 

144 

57 

10 

201 k 

147 

54 

1 

Metal. 

! Original 

Deflection. 

i 

| Reduced 

i Deflection. 

i 

Reduction. 

Silver 

201 

! 

141 

60 

Copper .. 

201 

1444 

664 

Zina .. .. 

i 201 

1484 

574 

Lead .. .. ; 

1 

I 201 

1 

188 

68 


The results obtained from these observations were that the 
silver produced the same screening as 8 layers of tinfoil; 
that the copper was equivalent to 9*2 layers, the zinc to 8*8 
layers, and the lead to 5*8 layers. 
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A second set of experiments was made with four leyden- 
jars, arranged in parallel, placed in the circuit, and the needle 
placed in direction b. The length of the needle used in this 
set of experiments was 74 , 5mm. The observations are here 
tabulated:— 


Number of Lay era 
of Tinfoil. 

Original 

Deflection. 

Reduced 

Deflection. 

Reduction. 


5 

252 

252 

155* 

225j 

96* 

26} 


6 

252 

281 

21 


7 

252 

235 

17 


8 

252 

239 

13 


0 

252 

243 

9 


10 

252 

2464 

5} 


11 

252 

250 

! 2 


12 

252 

252 

0 

1 


Metal. 

Original 

Deflection. 

Reduced 

Deflection. 

Reduction. 

! 

8ilver 


252 

241 

i 

11 

Copper 


252 

244 

8 

Zino 


252 

243 

9 

Lead 


252 

231* 

204 


The results of this set of experiments were that the silver 
was equivalent to 8*5 layers of tinfoil, the copper to 9*3 layers, 
the zinc to 9 layers, and the lead to 6*1 layers. 

These experiments show that the thicknesses of different 
metals required to produce the same screening are proportional 
to the specific resistances of the metals. 

In the next table the equivalent thicknesses obtained by 
•experiment are compared with those calculated by taking the 
thickness proportional to the specific resistance:— 

Equivalent Number of Layers of Tinfoil. 

Mete!. 


Silver 

Coppw 

raw 

tml 


Professor J. 1. Thomson, in a paper on “ The Resistance 
of Electrolyte* to the Passage of very Rapidly - alternating 


Deduced from 
First Set of 
Experiments. 

l 

Deduced from 
Second Bet. 

Deduced by 
taking Thickness 
Proportional to 
Bp. R. 

80 

8*5 

8*2 

9*2 

9*8 

9*5 

8*8 

90 

8*7 

5*8 

0*1 

5>6 
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Currents" (Proceedings, Royal Society, 17th January, 1889, 
vol. xlv.), investigates mathematically the screening produced 
by a conducting-plate, and shows that it is proportional to the 
thickness, and that if plates of different metals produce the 
same screening their thicknesses will be proportional to their 
specific resistances. 

The screening mentioned by Professor Thomson is mea¬ 
sured by the decrease of electro-motive force, while in these 
experiments the screening is measured by the decrease of 
magnetio force; and it is possible to have very considerable 
screening of electro-motive force and at the same time very 
little screening of magnetic force, for the magnetic field may 
be large though its rate of change is small. Professor Thom¬ 
son (see paper mentioned above) found that a thickness of 
xVW a centimetre of Dutch metal screened off all electro¬ 
motive force, and the thinnest films of metal he could obtain 
screened off all effect. 


Abt. XX.— Magnetic Viscosity. 

By E. Rutherford, M.A., B.Se., 1851 Exhibition Science 

Scholar. 

[Head before the Philosophical Institute of Canterbury, 4th September, 

1695 .J 

This research was undertaken to see it steel or soft iron 
exhibited any appreciable magnetic viscosity when under the 
influence of very rapidly changing fields. Ewing hod shown 
that there was a slow creeping-up of the magnetisation for 
some seconds after the magnetizing force had been applied; 
but considerable difference of opinion has been expressed as to 
whether the area of the hysteresis curve would be less for a 
slow cycle than for a very rapid cycle of less than of a 
second. 

I had already designed the apparatus and the method-of 
reducing the experiments before a copy of the Proceedings of 
the Royal Bociety, 20th April, 1898, reached New Zealand. X 
there found an account of experiments by Messrs. Hopkinson, 
Wilson, and Lydall, which in a great measure an tici pated 
what I bod intended doing. Later, when 1 received a oopy 
of Gray’s Absolute Measurements, X found an account of 
recent researches on the some subject (vol. ii., 758-758). 

Messrs. Eversfaed and Vignezolee hod shown that there 
was very little difference between the energy lost in magnetic 
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hysteresis at periods' from 9 seconds to *fas of a second. 
Hopkinson haa obtained quite a marked difference between a 
slow and a rapid cycle, and had conclusively shown that the 
difference observed was not due to any time effect on the 
ballistic needle (Proc. Boy. Soc., 20th April, 1899). As the 
subject of the dissipation of energy due to magnetic hysteresis 
with varying periods is one of considerable interest, I deter¬ 
mined to continue my experiments on the subject, especially 
as I was enabled to deal with intervals of time much shorter 
than those in Hopkinson’s experiments. 

In order to carry out these experiments a special form of 
apparatus for measuring short intervals of time was designed. 
It was neoessary for the research to be able to measure the 
times of rise of curaents in circuits whose self-induction was 
chiefly due to the amount of iron in the circuit. The “ time- 
apparatus *’ was found to work very satisfactorily, and by its 
means time-intervalB of less than TmArax) °f a second could be 
with certaioty determined. 

Description of the Time-apparatus. 

A B, C D were two solid copper levers, pivoted at A and 
D respectively. The lever A B was kept pressed againBt a 
copper rod F by means of the spring H. The lever G D 
was kept pressed against the point E of a screw S by means 

H 


of the spring K. A vertical nickel wire W G, of length 6ft., 
passed between the extremities B, G of the levers, and was 
tightly stretched. A falling weight L M slid freely on this 
vortical wire. The shape of this weight is shown on the 
right-hand side of Fig, 1. A hole passed longitudinally 
through the falling weight, and, in order to prevent undue 
friction, the hole in the centre of the mass of metal was larger 
than at the ends, so that the wire oould only touoh the metal 
at the extremities L M. 

In order to hold up the falling weight at any height on the 
vertical wire an electro-magnet was made to sitae on the 
wire, end was held in position at any point by a screw. On 
turning off the current the weight fell instantly without com- 
- munioatmg any movement to the wire. 

/ When the ends of the levers B, C were exactly in. the 
;Muoti horiSontal plane the felling weight knocked the levers 
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from E and F simultaneously. If by means of the screw 8 
the lever C D was depressed below A 13, the falling weight 
reached the lever A B first, and after a certain definite interval 
the lever C D. 

The interval of time was calculated as follows :— 


2 

cm e 

A • 

I! j 


M- — e 


c* 


Let A B, C D be the two levers when horizontal. Let 
the screw be given n turns, so that the lever C I) is then in 
the position C7 D. Let E and E' be the ends of the screw in 
the two positions. Let $ be the angle C D (7. Let h a height 
of weight above the first lever. The velocity with which the 
weight reaches the lever A B is given by y/Sgh, assuming the 
body falls freely under the influence of gravity. As the dis¬ 
tance between the levers was never greater than Jin., and h 
was generally 3ft., we may assume the velocity to be sensibly 
constant over the.interval. 

Let d = distance between threads of screw : 

Then EE's nd. 

Let CD = /; E D ~ ; let (7 M be vertical distance be¬ 

tween the two levers: 


(7 M = (7 D sin. 0 
+SB* 


7 , ■ 1 + 


Now, nd in these experiments was never more than Jin.', 
and Z, a 4-8Iin. The value of the correction due to C moving 
over the arc of a circle may therefore be neglected. 

The time taken to move over the vertical distance (7 M, 
assuming velocity constant, is given by 

_ ndl 

“ i t v's igk 


In the actual experiments 


d a Ain.; 
l a 6125in.; 
l t » 4*81in.; 
h « 3ft.; 


.*. t a n x 0*000192 nearly. 

the time to cross over an interval corresponding to one 
turn of the screw is 0*000192 seconds. The screw-head was 
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divided up into twenty divisions, and the apparatus was auite 
delicate enough to show a difference for every division of the 
screw-head when determining the times of rise of currents of 
very short duration. 

The apparatus could therefore readily measure intervals of 
time up to lot *- j6o of a second. 

Now, this gives the time-intervals as derived from theory. 
In practice the time-intervals corresponding to one turn must 
be slightly greater, due to the retardation of the falling weight. 
The causes of the retardation are—(1) friction of the wire 
against falling weight; £2) the work done in knocking away 
the first lever ; (3) friction of air, &c. As the wire was well 
oiled and placed exactly vertical, cause (1) is very small; as 
the weight was very heavy compared with the lever A B, the 
correction for (2) cannot be very great; and (3) is quite insig¬ 
nificant. 

Later, experimental verification will be given that the cal¬ 
culated values are very nearly the same as the true values. 

For the success of the experiments it was not necessary 
that the absolute values of the time-intervals should be known, 
but only that successive turns of the screw should correspond 
to equal intervals of time, and this, from the nature of the 
instrument, is very nearly true. 

In order to determine the hysteresis curve for soft iron 
and steel when the current varied very rapidly, the time of 
rise of the magnetizing current for soft iron and steel rings 
was obtained by use of the time-apparatus. 

Arrangement of Experiment. 

A battery of five drove cells was connected to the binding- 
screws A and B of the time-apparatus. A wire led from B 



through a con-inductive resistance r, thence round the iron 
ring which is to be experimented on, and back through a 
resistance-box R to the binding-screw A. 
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From one terminal L of the non-inductive resistance r a 
wire was taken to the back of the screw 8. From the other 
terminal M a wire was led through a resistance-box R, and 
thence to one terminal of a J microfarad condenser, the other 
terminal of which was connected to the binding-screw D in the 
lever of the time-apparatus. 

A ballistic galvanometer was connected to 8 and 1). 

Since the levers A B, C I) were of solid copper they acted 
as very low resistance shunts to the circuit R M L and the 
ballistic galvanometer respectively. When the battery cur¬ 
rent is turned on only a very minute amount of the current 
passes round the circuit L M R, since its resistance is many 
thousand times greater than that of the lever A B. 

We may therefore assume, for all practical purposes, that 
when the shunt A B is in position there is no current round 
the circuit LMB, 

(1.) Suppose the two levers to be exactly level, so that the 
falling weight knocks them from their contacts simultaneously : 
When the shunt A B is removed the current commences to 
rise in the circuit A M B, the equation of rise being given by 

CR=E-** 

where C = current at any instant; 

£ « total resistance in the circuit; 

E sa total E.M.F. of battery ; 

N as total induction through the iron ring. 

In all experiments the inductance of the connecting wires 
was very small, and can be neglected. The EMF at the 
terminals of the non-inductive resistance r is given at any 
instant by e = O 

Since the shunt E D is knocked from its contact E at the 
same instant as A B, the whole quantity of electricity required 
to charge up the condenser to the Bteady difference of poten¬ 
tial between the terminals LM of the non-induotive resist¬ 
ance r flows through the ballistic galvanometer. 

The throw of the galvanometer needle is therefore pro- 

E >rtional to the maximum E.M.F. between the terminals 
, M. 

(2.) Now, suppose the lever CD is depressed by giving 
one turn to the screw: 

On releasing the weight, the lever AB is knocked from B 
a certain definite interval before the lever C D is reached. 

During the interval the current has been rieing steadily in 
the circuit B M R. 

The condenser is charged through the shunt ED, the 
E.M.F. « between its coatings at any instant being propor¬ 
tional to the current in B M R. 
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(The wires connecting the non-inductive resistance r to the 
condenser were short, so that we may assume, without any 
sensible error, that the difference of potential between the 
coatings of the condenser at any instant is e<]ual to the 
E.M.F. between the terminals L and M of the resistance r.) 

When the lever CD is reached, the remainder of the 
quantity of electricity required to oharge up the condenser to 
the steady difference of potential passes through the galvano¬ 
meter. 

The throw of the galvanometer is therefore proportional 
to the value of at that instant. 

By gradually increasing the distance between the levers by 
turning the screw we get a series of values corresponding to 

for different values of time. 

When the current has fully risen ^ = o, so that we then 
get no throw in the galvanometer, aB the whole quantity flows 
through the shunt. Since the value of is known at any 

instant, the induction N through the iron for that instant may 
be calculated, and, since the corresponding current is known, 
we have all the data required to plot out the hysteresis curve 
for a very rapid cycle. 

Experimental Verification. 

In order to see to what degree of accuracy the time- 
apparatus could be depended on, the time of rise of the cur¬ 
rent in a coil of known ulf-inductance was compared with the 
theoretical time of rise as determined from the equation 



The coefficient of self-induction L was very accurately de¬ 
termined. The mean value of L was found to be 2-310 x 10’om. 
The period of the ballistic galvanometer needle in this and all 
succeeding experiments was 7 seconds. The sensitiveness of 
tire shunt-levers of the time-apparatus waB tested, and they 
wren found to work perfectly, no correction having to be 
made. 

The resistance of the whole circuit was 15*65 ohms, and a 
battery of two Danielle’s cells was used in this case. 

. The following are the results of a series of observations of 
the deflection of the galvanometer, and the number of turns 
qf tfae screw at whieh the defieotiops were observed. Each 
ohosnatioo is a mean of two experiments at least, and rite 
Wtnma in many oa s es were determined several rimes:— 
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Turns of 

Throw of 

Screw. 

Galvanometer. 

0 

... 99J 

1 

82 

2 

... 74 

3 

66 

4 

... 581 

6 

- 461 

8 

341 

10 

... 26 

13 

... 191 

17 

121 

20 

... 91 


The current has here only risen to nine-tenths of its maxi¬ 
mum value. It was not convenient to have the levers separated 
by more than twenty turns, so that the whole curve is not com¬ 
pletely determined. It has been shown that the throw of the 

galvanometer at any instant is proportional to ^ : i.c., to 

L ~ in the case of a coil of constant inductance L. 
dt 

A curve can therefore be constructed whose abscissas repre¬ 
sent time and ordinates current. The theoretical curve of 

rise, calculated from the equation CR = B — L is plotted 
alongside the experimental curve. 



The close agreement between the two curves shows that 
the time-apparatus may be relied on to give very accurate 
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results. It also shows that the time-intervals theoretically 
calculated are the true intervals, arul that successive turns 
of the screw correspond very accurately to equal intervals 
of time. 

Table fob Curves 1. 

(Dotted curve is the theoretical curve, and the other the experimental 

curve.) 


Turn* of Screw. | 

Otoervecl Values. 

I Theoretical Value*. 

i 

2 

8*8 

1 o-i 

4 

12*8 

11*45 

0 

178 

16*15 

8 

207 

20*3 

12 

26:8 

271 

10 

829 

338 

20 

370 

36*4 

26 

405 

40*8 

84 

441 

44*5 

40 

45-5 

46*3 


In the experiments on magnetic viscosity rings of soft iron 
and steel were taken, and the times of rise of the magnetizing 
current determined as explained previously. 

Particulars of Soft-iron Ring . 

Composed of iron wire 0'008in. in diameter, wound into a 
ring ana thoroughly insulated from eddy currents by shellac 
varnish. 

Mean diameter of ring, 8cm. 

Sectional area of ring, 0*079 sq. cm. 

Wound with three sets of coils of 511 turns altogether. 

The magnetizing force corresponding to one ampere of cur¬ 
rent round the ring was 25*5 C.G.S. units. 

Particulars of Steel Ring . 

Composed of fine steel wire OOlin. in diameter, insulated 
with shellac varnish. 

Mean diameter, 8*3cm. 

Sectional area of ring, 0*14 sq. cm. 

Wound with two set* of coils; total, 365 turns. 

The static hysteresis curve for the soft iron and steel was 
very accurately determined. A special method was used, 
which allowed each individual point in the curve to be deter¬ 
mined several times in succession. 

From experiments with the rime-apparatus it will be seen 
that the current rose to a maximum in the ring in about 
itfeu of a second; so that the secondary current must have 
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all passed through the ballistic galvanometer long before there 
could have been any appreciable movement of the needle. 

The hysteresis curve for the very rapid cycle was deter¬ 
mined for the Bame maximum values of induction as the static 
curves, and under exactly the same conditions. 



Curve 2 (A A) represents the relation between the values of 
and t (time) for the soft-iron ring. 

Since ~g* may be called the back E.M.F. in the circuit at 

any instant, when t * o, ^ = E, the total E.M.F. of the 
battery. The value of the current flowing in the Circuit at any 
instant is therefore known when ^ is known. It will be 

observed that the valne of -£ changes rapi 41 y at the beginning, 
and then very slowly when the steep part of the hysteresis 
curve is reached. The value of ^ changes again very rapidly 

at the point where the hysteresis curve bends over, and gradu¬ 
ally falls to zero as the iron reaches its saturation-value for 
the maximum magnetizing force. 

Curve 2 (BB) is deduced from the curve A A. If we take 
any point in the curve A, the magnetizing force is known, and 
the value of the total induction through the iron corresponding 


*.In figures of ourvst erroa«ou*ly printsd as or 
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to that magnetizing force is proportional to the area of the 
carve included between the axes, the curve A A, and the 
abscissa drawn through the point. 



The values of B and H for any point may thus be deter¬ 
mined. 

The ordinates of the curve B B are drawn proportional to 
the induction, and the abscissas to the magnetizing force. 



: From the curve 9 (BB) curve 5 is plotted, showing the 
isiatfea between B mm H for the rapid eyole. 1%e static 
ballistic curve is drawn alongside for comparison. 
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Curve 3 shows the corresponding relations for the steel- 
wire ring as curve 2 for the soft iron. Curve 6 shows the 
hysteresis curves for the slow and rapid cycles for soft steel. 
Curves 4 and 7 show the relations for a soft-iron ring when 
the maximum magnetizing forces is much lower than for the 
first two sets of curves. The value of H in this case was just 
sufficient to carry the magnetism of the iron up the steep part 
of the hysteresis curve. 



Static Ballistic Curve. 

Kapid-cyole Curve. 

Magnetising 
Force 
~ H. 

Total Induction 
* B. 

Magnetising i 
Foree i 

m H. 

Total Induct! 

«B. 

0 

- 12936 

i 

0 

- 12086 

285 

- 9884 

2*5 

- 10709 

2-75 

- 8816 

8-46 

- 8060 

3-76 

- 264 

8*85 

- 4980 

4*8 

4- 5808 

4*48 

- 116 

6*21 

+ 10089 

5*89 

+ 4467 

8*1 

+ 19016 

6-74 

4* 8018 

10*68 

+ 18464 

9*05 

4*11806 

16*62 

+ 15409 

20 21 

+ 16117 

2105 

+ 16840 

80*61 

4*16080 

29*14 

+ 16804 

86 88 

4* 16682 

44*4 

+ 17168 

42*54 

4-17108 



1 48*7 

4-17182 



44*4 

4-17162 
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Several more curves lor soft iron and steel, with different 
maximum magnetizing forces and different periods, were also 
obtained, but, as they showed the same effect as the curves 5, 
6, 7, they are not given here. 



Static BalUatie Curve. 


Rapid -cycle Curve. 


Mftfltttetitlng 

Force 

Total Induction 
« B. 

• 

Magnetising 

Force 

-H. 

Total Indncti 
»B. 

0 

- 11076 

0 

- 11076 

7-8 

- 10127 

954 

- 10826 

mm 

- 9688 

16-91 

- 8896 


- 6946 

90*1 

- 7474 

14 U 

- 7881 

98-92 

- 4076 

16* 

- 6890 

24-84 

- 976 

18-98 

- 8817 

25*4 

4- 9174 

mm 

4* 6608 

97-52 i 

4- 5974 

Si-07 

+ 10648 

98-5 

+ 8874 

89-08 

4* 11608 

80-78 

+ 10294 

ST 

+ 19967 

54-1 

+ 12874 

4-18019 

647 

+ 12724 

98-9 

4* 19958 

75 

+ 18174 

. ..,'. ; , f , , 

88-5 

+ 18594 



885 

+ 18774 
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The general results of these experiments conclusively show 
that soft iron and steel exhibit quite appreciable magnetic 
viscosity in rapidly-changing fields. The effect is far more 
marked in the case of steel than in soft iron. 


The greatest departure of the slovv- 
cycle from the rapid-cycle curve is shown 
at the “ knee” of the magnetizing curve. 

When finely-divided iron or steel is 
subjected to rapidly-alternating currents 
the loss of energy due to magnetic hys¬ 
teresis is greater than for slow cycles. 
In the case of steel the loss of energy 
would be quite 10 per cent, more than 
for slow cycles, and in soft iron not so 
much. 

In later experiments it was shown 
that the effect observed was in no way 
due to any screening of the interior mass 
of metal from induction. The iron wire 
of which the ring was composed was of 
too small diameter to exhibit any appre¬ 
ciable screening effect, due to induced 
currents, for the period investigated. 



Tabi,® for Curvk 7. 


Static Ballintlc Curve. Rapid-cycle Curve. 


[aguetieing 

Force 

Total Induction 

Maguetiziug 

Force 

Total Induction 

« H. 

« B. 

«= H. 

a U. 

0 

- 11952 

0 

- 11952 

21 

- 9992 

2*61 

- 9845 

8*21 

- 5680 

3*71 

- 8546 

3*68 

- 692 

4*01 

- 4602 

4*35 

+ 5492 

4*33 

- 1204 

5*29 

+ 7844 

4*65 

+ . 1794 

6*7 

+ 10045 

5*2 

+ 4805 

9*25 

+ 12548 

6*7 

+ 7810 

14*44 

4* 14704 

808 

+ 10186 



10*81 

+ 12050 



14*44 

+ 14704 


In my paper published last year (Trans. N.Z. Inst., xxvii., 
art. lix.) it was shown that iron could be magnetised ana 
demagnetized when the magnetism was reversed more 
100,000,000 tames per second. Soft iron and steel exhibit the 
effect of magnetic viscosity quite strongly for a frequency of 
1,000; but whether the loss of energy due to hystefesu increases 
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with the period is not yet known. The molecnle of iron can 
swing completely round in less than a hundred-millionth part 
of a second; but it is quite probable that the magnetizing 
force required to produce any given induction is considerably 
greater for a frequency of 100,000,000 than for a frequency of 
1,000. For very rapid frequencies the screening effects are 
so great that only a very thin Bkin of the iron is magnetized, 
and the effect of successive oscillations makes the interprets 
tion of the results very difficult. 


Various Uses of the Time-apparatus. 

Not only was the time-apparatus a very simple moans of 
determining the times of rise of currents in circuits when a 
steady E.M.F. was applied, but with different connections the 
duration of secondary induced currents at make and break of 
the primary could be examined under any conditions required. 
Very interesting information in regard to the screening effects 
of solid iron in rapidly-changing fields was deduced, and the 
subject of the gradual decay of magnetic force in magnetic 
and non-magnetic conductors, when the magnetizing force was 
removed, was experimentally verified. The behaviour of the 
magnetic metals when subjected to rapidly-changing fields is of 
great practical importance, and the need of very fine lami¬ 
nation of the iron for high rates of alternation is clearly shown 
in all the experiments. 

The principle of the time-apparatus can also bo used to 
determine the velocity of projectilos at various points of their 
path. If two conductors, acting as shunts to the battery and 

S lvanometer circuits respectively, be placed in the path of 
e projectile at a convenient distance apart, the time taken 
to traverse the distance between the two could be readily 
determined by observation of the amount of rise of the current 
during the interval. , In a circuit of known inductance and 
resistance, the observed deflection of the galvanometer would 
it it 

be proportional to # ^ 1 ; and, since ^ is a constant for the 

circuit, t could readily be determined, and thus the velooity 
known. This method is purely electrical, and is eapablo of 
great accuracy. The determination of the constants of the 
circuit is a simple matter, and there are no sources of‘error 
introduced. 

Tui® OF Bias of Curbbnts in Vabious Outouizs. 

In the experiments on magnetic viscosity the times of rise 
of currents in circuits containing iron were determined. It 
was observed that the nature of the curve of rise varied greatly 
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with the maximum current, and also depended on whether 
the iron in the oircuit was solid or finely divided. 

To illustrate the difference between the curves of rise for 
different maximum currents curve 8 is appended. 



In curve 8 (A) the maximum magnetizing force is' 132*6 
C.G.8. units. After the steep part of the magnetizing curve 
is passed the current rises extremely rapidly, as is evident 
from the almost vertical line. Time of rise = 0 00178sec. 

Curve 8 (£): Maximum magnetizing force, 38*7 units. 
None of the changes are so sudden as in the first curve. Time 
of rise = 0*00192sec. 

Curve 8 (C): Magnetizing force, IS units, which is just 
sufficient to ascend the steep part of the hysteresis curve. 
The current rises very gradually, and there are no sudden 
changes in the curve. 

The times taken by the currents to rise in the three 
cases are nearly equal, notwithstanding the fact that the 
resistance in one case is nearly nine times that of the 
others. 

In the above curves the iron was finely laminated, but when 
the iron is solid the current rises very rapidly for the first few 
ten-thousandths of a second, and then increases verv slowly to 
its final value. This is due to the fact that only the snrfaee- 
layers of the iron are magnetized at first, and the induction 
penetrates but slowly into the mass of the metal, due to the 
screening effect of induced currents. 

With large solid electro-magnets the current takes in 
many cases over a second to rise to its maximum, and after 
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the first Tnhta of a second the curve of rise is nearly a 
straight line. 

The curve of rise in the case of short cylindrical iron rods 
like the cores of induction-coils resembles very closely curve 
1, for the inductance is sensibly constant. 

If a dosed secondary is wound over the primary the car- 
rent rises much more rapidly than when the secondary is 
open, as we should expect from theory. 

Duration of Induced Currents at Make and Break. 

The time-apparatus could not only be used for determina¬ 
tion of times of riBe of currents in various drcuits, but also for 
determining the duration of the current in the secondary at 
make and break. 



The method is a very simple one, and the duration 
of the secondary current may oe determined under what¬ 
ever conditions we please, since the resistance and in¬ 
ductance of the galvanometer does not affect the duration 
of the current in the circuit which is being experimented 
on. 

One terminal of the battery is connected to F, and when 
the lever A B is in position the current passes along the lever 
B A, through the primary P, and through a resistance-box back 
to the other electrode of the battery. 

The secondary circuit is connected through a resistance- 
box B and the Bhunt-lever 01). The ballistic galvanometer is 
* shout off the lever £ D, 

The resistance in the secondary QEDR may be adjusted 
to any required value. 

When the falling weight is released, on reaohing the lever 
AB it breaks the primary. The induced current at break 
eohuaenoet to circulate in the secondary round toe circuit 

No appreciable part Of the current flows through the 
-fitontoOiiMiBrt'M the resistanoe of the lever CD ie extremely 
low. 
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When the weight reaches the lever CD it breaks the 
secondary circuit Q E D R, and the remainder of the auantity 
of electricity induced at break flows through the ballistic 
galvanometer. 

By varying the turns of the screw— i.e. t the interval be¬ 
tween the break of the primary and secondary—the quantity 
of electricity which has passed through the secondary during 
the different intervals is easily determined. 

It must be noted that the galvanometer does not influence 
the curve so obtained, as the deflection of the galvanometer is 
proportional to the quantity of electricity which has passed 
before the galvanometer is placed in the circuit. 

The duration of the induced current in the secondary is 
dependent on the self-induction and resistance: the greater 
the resistance the shorter the duration, and the greater the 
inductance the more prolonged the duration. 

Let L and N be the self-inductance of the primary and 
secondary circuits respectively, and M the coefficient of mutual 
induction; let B and S be resistances of primary and secondary; 
let x and y be the currents in primary and secondary: If 
E be the EMF of the battery, the equation of rise in the 
primary is given by 

L S + M a + R *= E ' 

and the equation of rise in the secondary 

+ “f + &-«• 

From these two equations x and y may be found when 
L, M, and N are constants. When iron, solid or finely divided, 
is in the circuit, the values of L, M, and N are variable, and 
the values of x and y cannot be determined. 

The duration of the current in the secondary was deter¬ 
mined under varying conditions of lamination of the iron, and 
a few of the more important results are given. 

The duration of the induced current at break, when 
there was no iron in the circuit, was first examined. Two 
solenoids were wound over one another, and the secondary 
was of sufficient number of turns to give a convenient de¬ 
flection in the ballistic galvanometer when the enrrent was 
broken. 

Curve 9 (A) shows the quantity of electricity that has 
passed in the secondary for different intervals of time. 

Curve 9 (B) is the current-curve, and is deduced from 
9 (A); for the current flowing in the circuit at any instant 

is given by C = - where Q is the quantity of electricity 
that circulates in the secondary. 
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It will be observed that the current rises rapidly to a 
maximum, and then slowly decreases in value through a long 
interval of time. 

When more than two-thirds of the quantity of electricity 
had already passed through the secondary, the slightest varia¬ 
tion of the screw often caused large alterations iti the deflec¬ 
tion. 

This irregularity in the deflections was evidently due to the 
fact that the current iti the secondary was oscillating very 
rapidly. 

It was not thought necessary to investigate the oscillations 
farther, as the subject has been treated experimentally by 
Helmholtz, Schiller, and others. 
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Curve 10 Bhows what a marked difference there i& in the 
current-curve in the secondary when iron ie in the circuit* 

A secondary was wound over the laminated core of a small 
induction-coil, aud the duration of the secondary current 
determined. The current-curve exhibits two maxima, and is 
far more irregular than curve 9 (B). This was first thought 
to be due to some experimental error, but further investiga¬ 
tions showed that the same peculiarity was exhibited by all 
the curves obtained. Curves were also obtained when finely- 
laminated iron and steel rings were usod. The duration of 
the secondary could be varied by altering the resistance. 
When a large resistance was placed in the secondary the 
duration was very short. In the cases above considered the 
induced currents lasted about l -^ bo of a second. 

When solid iron is in the current the duration of the 
secondary is greatly prolonged, and is independent in a great 
measure of the resistance of the secondary. 

A solid iron ring was taken aud wound with appropriate 
magnetizing and ballistic coils. It was found that the 
secondary was of long duration. When 1,000 ohms were 
added to the current very little difference was observed. 

If the lines of force had passed suddenly out of the 
primary, as in the case of the laminated core, the duration of 
the secondary induced current would have been diminished 
by increasing the resistance in the secondary; and yet in the 
case of the iron ring the effect was scarcely appreciable. 

Clearly, then, the lines of force must pass out of the 
primary very slowly to account for the observed effect. The 
magnetic force in the iron changes very slowly when the 
current is broken, on account of the induced currents in the 
mass of the metal tending to prevent the decay of magnetie 
force through the iron. 

Decay of Magnetic Fokce in Ikon and Copper Cylinders. 

The very slow rate of decay of the magnetic force in an 
iron cylinder, which was observed in the experiments on the 
induced current at break, led to a series of more detailed 
experiments on the rate of decay of magnetic force when a 
uniform field was suddenly removed. 

The subject is treated mathematically, p. 852-458, in 
Thomson's “ Becent Researches/' but I am not aware that 
the subject has been experimentally verified. 

Suppose a metal cylinder be placed in a solenoid, and a 
steady current be sent round the solenoid. If the current is 
suddenly broken there are induced currents in the mass of 
the metal tending to maintain the Original state of the mag* 
netic field, and instead of sinking abruptly the field decays 
very slowly. 
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In ordar to experimentally test the rate of decay of induc¬ 
tion in such a cylinder, a solenoid 10cm. long was wound 
uniformly with wire, ten turns to the centimetre. A secondary 
coil was wound over the primary, sufficient to give a con¬ 
venient deflection in the galvanometer. On breaking the 
steady current flowing through the primary an induced cur¬ 
rent circulates through the secondary, and the duration of 
this secondary current depends on the resistance and induct¬ 
ance in the secondary circuit. 

If sufficient non-inductive resistance be added in the 
secondary the duration of the induced current may be readily 
reduced to less than g of a Becond. 

If the oopper cylinder be now introduced into the solenoid 
the duration of the secondary is considerably prolonged, and 
its curve of rise and decay may be determined by the same 
method which has been used before. 

The arrangement for the experiment is exactly the same 
as in fig. 4. 

1,000 ohms non-inductive resistance was added in the 
secondary circuit, and the duration of the secondary was less 
than of a second. The solid copper rod was now placed 
in the circuit, and at break the induced current was found to 
be considerably prolonged, due to the time taken for the 
magnetic force in the cyliuder to decay. 

From the fact that when there is no metal the whole 
current has passed in less than t of a Becond, we see that 
the current circulates in the secondary almost instantane¬ 
ously after the lines of force pass out of the primary. When 
the copper cylinder is placed in the solenoid the quantity of 
eleotrioity that flows in the secondary for any definite interval 
is proportional to the number of lines of force that have passed 
out of the primary in that interval. 

Let N «s total induction through secondary; let a and b 
be the areas of primary coil and oopper cylinder respectively: 

The induction through the copper » ~«N« 

The part of the induction N (l -decays very suddenly; 

but the induction through the copper decays gradually. 

On pages 866, 867., “Recent Researches, a table is given 
for the theoretical calculated values of the rate of decay for a 

series of values | where 

X** where r is radius of the cylinder. 

Kow«for elite experiment, assuming1,600, 

T «s O‘OO09sec. approximately 
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Copper Cylinder. 

Curve 11 shows the rate o! decay of the total induction 
through a .copper cylinder l-875cin. in diameter. The close 
agreement between the theoretical and experimental curves is 
a confirmation of the mathematical theory, for the difference 
between the two is quite within the limits of experimental 
error. The induction falls rapidly at first, and then very 
slowly, so that a long interval elapses before the induction 
has fully fallen. 

In 0'00074sec. the induction has fallen to half its original 
value. 

Soft-iron Cylinders. 

Curve 12 shows the rate of decay of induction in soft*in>n 
cylinders of diameter 0-676cm. and 0-673cm. respectively. 
The rate of decay is much slower than in the case of cornier, 
on account of the high permeability of the iron, although the 
diameter and conductivity are less for the iron than the 
copper. 
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“ The greater the radius of the cylinder the longer the 
induction takes to decay. 


I 


In this coso the induction falls extremely rapidly, and in 
•boat rtjfonj of a second has fallen to half its original value. 
The subsidence of the romainder is much more gradual. 
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Soft-iron and Steel Bings. 

Curve 13 shows the fall of induction for soft-iron and steel 
sings of sectional diameter 0-93om. It will be observed that 
the rate of decay of the induction is much slower when the 
magnetic circuit is complete, as in the iron and steel rings, 
than in short cylinders of metal. 

SCKUABY OF BeBULTB. 

1. For finely-laminated iron, the lines of force pass out 
into the secondary circuit very rabidly after the magnetising 
current is broken. It was experimentally shown that the 







Transactions. — Mucellaneous. 


204 

iron did not take- more than rtshns °f a second for the 
rearrangement of the molecules into their final position; so 
that there is no appreciable time-effect in the demagnetisation 
of finely-laminated iron. 

2. In solid iron cores the induction decays very slowly 
compared with non-magnetic metals. 

3. In iron and steel the decay is very rapid at first, and 
then very gradual. 

4. The rate of decay of induction is more rapid in a short 
cylinder of iron than in a ring of the same dimensions, and is 
more rapid for steel than for soft iron of the same diameter. 

5. The decay of induction in iron is purely due to the 
reaction-effect of induced currents in the mass of the metal, 
and is in no way due to any true time-effect in molecular re¬ 
arrangement . 
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Art. XXI.— New Zealand Spongett: Third Paper. 

By H. B. Kikk, M.A. 

[Bead before the Wellington Philosophical Society , 8th December t 1896. [ 
Plate* III. and IV. 

It ia proposed to deal in the present paper with the New Zea¬ 
land Reticulate Ascons, so far as they are yet known to the 
writer. It is not necessary to review here the various schemes 
that have been proposed for the classification of these sponges. 
I simply state, therefore, that I follow the plan proposed by 
Bowerbank, and followed by Pol£jaeff and others, of regarding 
the ascons as constituting a single genus, and adopt Bendy's 
subdivision into simple, reticulate, and radiate, ana, with the 
modifications that f am about to mention, his further sub¬ 
division of the Reticulata. In Dr. Bendy's classification* the 
ingrowths of mesoderm, covered or not by collared cells, con¬ 
stitute an important feature. In the New Zealand ascons, at 
all events, this feature is too variable to be a reliable element 
in classification, and it is probable that the same variableness 
in this respect exists in the ascons of other countries. The 
mesodermal ingrowths may not be found at all in one speci¬ 
men, and in another, undoubtedly of the same species, they 
may be found to be very well marked indeed. I think I am 
right in saying that Dr. Bendy does not now attach to this 
feature the weight that be attached to it w hen the Monograph 
was begun . 

Abandoning ibis feature as an element in classification, Dr. 
Bendy's scheme, as applied to the New Zealand sponges, takes 
this form :— 

Order Hoicooam*. 

Genus Leuoosolenia. 
flection II. Reticulata. 

division I.—*P»eudoderms not present, Leuoosolenia clathru a. 
Division II,—Peeudoderms present. 

. v. : * Bee ■ •* tfonogreph of the Victorian Sponges,” Trans. Itoy. Soo. of 
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Subdivision 1 .— 41 The exhalent openings through whioh 
the water leaves the sponge are true oscula— i.e. t they lead 
directly into a space lined by collared cells, and formed by the 
union of a number of ascon-tubes.” 

heucosolenia challenger i. Leucosolenia intermedia, 

cerebrum . „ loan. 

„ proximo,. „ depressa. 

Subdivision 2.— 41 The exhalent openings through which 
the water leaves the sponge are psoudoscula— i.e., they lead at 
first into a space not lined by collared cells, but, presumably, 
by ectoderm. This space is a pseudogaster. It really lies 
outside the colony, and is formed, probably, by the upgrowth 
of the colony around it. The ascon-tubes open into the pseudo¬ 
gaster.” heucosolenia rosea. 

I hope to have an opportunity, in a future paper, of making 
some remarks on the histology of the New Zealand reticulate 
ascons. 

Leucosolenia clathrus, Schmidt. (" Supplement der Spoil* 

gien des Adriatischen Meeres,” p. 24.) 

As Mr. Garter has pointed out,’'" Schmidt’s sponge is not 
the one afterwards described and figured by Haeckel, f In 
Haeckel's sponge the ends of the spicules are obtusely rounded, 
or even knobbed, and the rays are often wavy. 

I see no reason for regarding as different from L. clathrus 
a white ascon of considerable size that occurs freely along the 
shores of Cook Strait, in the neighbourhood of Wellington. 
Its spicules are more sharply pointed than the one figured by 
Schmidt; but they are almost exactly like those of a speci¬ 
men, sent me by Dr. Dendy, of a sponge collected at Budleigh 
Salterton by Mr. Carter, and identified by him as Schmidt's 
L. clathrus. Moreover, the specimen referred to shows meso¬ 
dermal ingrowths exactly like those of Wellington specimens 
—Bendy’s type E. The sponge shows at death the colour- 
changes described by Carter. 

I also place under L. clathrus , for the present at all events, 
the large white ascon that occurs so freely in Paterson's 
Inlet, Stewart Island. In this handsome sponge the spicules 
are often blunt, and approach those of L. cormcea f and the 
mesodermal ingrowths are less pronounced than in the Wel¬ 
lington sponge. Moreover, it differs from the Wellington 
sponge in the fact that its oscules are conspicuous, and borne 
at the apex of pronounced papilla. 


* A.M.N.H,, 5, xiv., p. 17. ' 

t M Kalksehw&mms," ii., p, do. 
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Leucosolenia challenger!, Pot. (“ Report on the Galcaroa 

of the * Challenger * Expedition,” p. 88.) 

Plus sponge occurs in Cook Strait, in the neighbourhood 
of Wellington. The " Challenger ” specimen is from Cape 
York. My specimens are all of the Auloplcgma form. I 
have not yet seen the Sfolmiscus form, which is that of the 
"Challenger” specimen. Length of the sponge, as found 
near Wellington, about 20mm. Half the length is made up 
by the slender, solid peduncle. Of two specimens that T have 
sectioned, one has no mesodermal ingrowths, and the other 
has ingrowths of Dendy's type P. 

Leucosolenia cerebrum (Ascaltis cerebrum ), Haeckel. 

(“Kalkschwilmme," ii., 54.) 

A sponge with the apical rays of the 4-radiate spicules 
beautifully spined in their distal portion occurs—not very 
freely—in Cook Strait. These apical rays ochinate the inner 
surface of the ascon-tubes in the usual manner. I have no 
hesitation in referring it to Haeckel's Asoaltis cerebrum . A 
pseudodenn is always present, so far as I have been able to 
observe, but I have not noticed the irregularity in the pseu- 
dodermal spicules referred to by Haeckel. I have found these 
spicules regular and massive, with tjie tips of the rays in¬ 
curved in the regular tripod fashion. Size, 008mm. x 
0 002mm. They closely resemble those of L. intermedia 
(Plate IV., fig. 2). Well-marked ingrowths of the mesoderm, 
of Dandy's type K, occur. 

Haeckel's locality for this sponge is Lesina, in the 
Adriatic. 

Leucosolenia proximo, Dandy. 

If my identification of this sponge is right, it forms in 
New Zealand handsome yellow- or orange-coloured colonies 
from 10mm. to 25mm. in diameter, and with numerous os- 
cules. The spicules of the pseudoderm have the rays slightly 
incurved* so that the centre is raised a little from the plane 
in which the points of the rays lie; the rays themselves 
taper rather less regularly than in the type, and they are a 
little more sharply pointed. It is quite possible that this is a 
different sponge from Ij. proximo but at present I do not 
regard the differences as specific. 

The canal system shows ingrowths of type E and also of 
type F, 

The sponge forms colonies of two external characters: 
Ught*ydttow in colour and loose in texture, and orange in 
colour and compact in texture. Slight differences iu spicule* 
tibn occuri but not'constant and pronounced enough to justify, 
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according to my present view, the separation of the two forms, 
much as they appear at first sight to differ. 

Locality : Cook Strait. 

Leucosolenia intermedia, n. sp. (Plate IV., fig. 2.) 

Sponge compact; yellow or yellowish-white when alive, 
Oscules numerous, each one at the apex of a small conical 
papilla: thev often become obscured at death. There is a 
well-market! pseudoderin, characterized by stout tripod 
spicules. The spicules are all triradiates. 

Spicules :— 

The rays of the stout, pseudodennal spicules are strongly 
incurved, and are of about the same length as those of the 
deep spicules; they are blunt. The spicule forms a massive 
tripod, stouter than that of L. tripodifera , and with the 
rays a little more widely spread. Viewed from below, in 
certain positions the effect of perspective is to give a sagittal 
appearance that is illusive (figs. 2rf-2 f). A few stout 
3-radiates are regular, and have straight rays (fig. 2a). Size, 
0*13ram. x 0 04 mm. 

The spicules of the deep parts of the sponge are regu¬ 
larly-tapering 3-radiates, with fairly sharp points. Size, 
0 09mm. x O'Olnun. The canal system is of Dendy’s type E. 

In spiculation this sponge occupies a position intermediate 
between L . pulchcrrina and L. proxima. From the former it 
is broadly distinguished by the fact that its pseudoderma! 
spicules are larger instead of smaller than its deep ones, and 
from the latter by the marked tripod character of the pseudo- 
dermal spicules. This last characteristic seems also to dis¬ 
tinguish it from L. stipitata. 

Locality: Cook Streifc. 

Leucosolenia laxa, n. sp. (Plate IV., fig. 1.) 

Texture loose; colour white. A pseudoderm, characterized 
by oxeote spicules, is present, but is not well developed except 
at the sides of the sponge. Mesodermal ingrowths occur 
sparingly, and they may or may not be covered by collared 
cells. Skeleton consisting of 8-radiate, 4-radiate, and oxeote 
spicules, the two former occurring throughout the sponge, and 
the last being confined to the pseudodenn, and echinating 
feebly the surface of the sponge. 

Spicules :— 

Triradiates: Regular; rays tapering evenly to a sharp 
point; 0-17imn. x Q’OlSmm. 

Quadriradiatea: Basal rays sometimes slightly curved, .ta¬ 
pering evenly to a sharp point, (Hfimm. x OOlSmui.; apical 
ray straight, 0-ltmn. x (MJlSmm. 
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Oxea: Clavate, generally obtuse at both ends, uneven; 
0'37mm. x 0*025mm. 

This sponge is closely allied to Haeckel's Asoandra reticu¬ 
lum, from which, however, it may easily be distinguished by 
the oharaoter of its oxea. In A. reticulum these are fusiform, 
even in outline, and pointed at both ends. In L. laxa they 
are clavate, wavy in outline, and obtuse at the broader end, 
generally at both. Dr. Dendy's L. dubia is very like this 
sponge, but its quadriradiates are occasional and not constant. 

The external appearance of this sponge is that of L. clath- 
rus. 

Lenoosolenia depreasa, Bendy. (Monograph.) 

Occurs in the neighbourhood of Wellington. 

Lenoosolenia rosea, n. sp. (Plate III.) 

Thu sponge forms spreading masses, which tnay attain a 
diameter of 75mm. The surface is for the most part remark¬ 
ably even, but it rises into roundod lobes and ridges, along 
which tire pseudoscula are plaoed. The pseudoscula are gene¬ 
rally oval in shape, and arc from 0'6mtn. to 8mm. long. 
Around the margin of each is a pseudoscular membrane, 
slightly developed, and not rising abovo the general sur¬ 
face of the sponge. The pseudopores are evenly distributed 
over the whole surface. The pseudoscula open into pseudo- 
gasters. A colony often contaius a large number of these 
spaces. The canal system is of Dendy's type D. 

When alive the sponge is of a pale-pink or salmon colour, 
and the colour remains for a long time in dried specimens. 
Spicules :— 

Triradiates: The pseudoderm consists mainly of enormous 
8-rayed spicules, which show an approach to the tripod condi¬ 
tion. Their outline is often wavy, and the broadest part of the 
ray is often at about a third of the distance from toe base to 
the point. The points of the rays ore blunt. Length of ray, 
O'Srnm.; greatest breadth, 0 07mm. 

Deep triradiates: The 8-radiates of the inner part of 
the sponge are regular and sharp-pointed; the rays tapering 
evenly. 0-2mm. x0 018mm. 

The triradiates of the wall Of the pseudogaster, and espe¬ 
cially those around the pseudosculum, often become sagittal, 
the Oral rays being curved, either towards or away from aaoh 
other, and the basal, ray being shortened. In these regions 
of tile sponge occurs a curious 2-rayed spicule, the third 
ray having failed to appear, or, having appeared, to develop®. 
1% k shows a spicule in which the thud ray is incipient. 

are generally rather smaller than 
Vw" S a&Ma, and the main rays fee a little less sharp. The 
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apical ray, however, is very slender, and sharply pointed: it is 
Blightly carved. Basal rays, 0*14mm. xO Olmin.; apical ray, 
Ollnim.x 0008mm. 

EXPLANATION OF PLATES III. AND IV. 

Plate III. 

Leucosolenia roeea. 

a-c 9 spicules of paeudoderm. 

d t e, regular 8-radiatea of parenchyma. 

/, 9< sagittal 8>radiateB. 

fc-A, arrested or abnormal spicules. 

f-n, 4-radiates (a.r.»apical ray). 

Plate IV. 

Leucosolenia lam. 

lo-lc, oxea of pseudoderm. 

8-radiates. 

1 p-lf, 4-radiates (o.r.«apioal ray). 

Leucosolenia intermedia. 

2a, large regular radiate of paeudoderm. 

26-2/, pseudodermal “ tripod ” spicules viewed at different angles. 

2p-2fc, . , , in profile. 

fit-Sj;', 8-radiates oI parenchyma. 


Art. XXII .—Notes on New Zealand Land Planarians: 
Part II * 

By Abthxjb Drkdt, D.8o., F.L.S., Professor of Biology in 
the Canterbury College,. University of New Zealand. 

[Bead before the Philosophical Institute of Canterbury, 3rd July, 1895.\ 

Tbs present contribution to our knowledge of the land plan- 
arians of New Zealand deals exclusively with a number of 
specimens collected during a month’s stay at Springburn, at 
the foot of Mount Somers, in November aud the early part of 
December of last year (1894). In the immediate vicinity of 
the thick bush-sorub of the Alford ForeBt the locality ap¬ 
peared a good hunting-ground for cryptozoic animals, and 
experience showed that this was indeed the oase. The 
very luxuriance of the vegetation, however, with its unlimited 
hiding-places for cryptozoic animals, made the task of collec¬ 
tion more difficult than it would have been in a clearer neigh¬ 
bourhood, where the animals are concentrated, as it were, in 
a comparatively few spots- 


For Part I. no Trans. N.Z. Inrt., vol. xxvii., art. xviL 
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The majority of the species collected have already been 
described in the first part of these notes, bnt even concerning 
these a certain amount of additional information was ob¬ 
tained. 

Geoplana triangulate, var. australis, Dendy. 

This large, handsome variety was met with in abundance, 
being perhaps the commonest form in the locality. The 
colour of the dorsal surface was usually dark-purplish-brown 
in its median portion, while the margins and ventral surface 
ranged from pale-yellow to orange. Some specimens were 
found associated with dead beech-leaves, which, in their two 
prevailing shades of orange and dark-brown, almost exactly 
matched the colours of tne planarians. Possibly we have 
here a case of protective resemblance. It is interesting to 
note that all the specimens found were without the dark 
speckling on the margins and ventral surface. Thus .they 
agree with the Dunedin form. In Christchurch, on the other 
hand, none but the speckled form has yet been found, though 
the species is very common. 

Oeoplana latisaima, n. sp. 

When at rest, very broad and short, flattened, not triangu¬ 
lar in section; when crawling, long and narrow, strongly con¬ 
vex above, flat beneath. Length of a specimen when crawling, 
62mm.; breadth of another at rest, 11mm. Eyes small and 
rather few, arranged in almost single series around the ante¬ 
rior extremity. 

Dorsal surface orange, shading into pinkish anterior tip, 
and with narrow yellow margins. A very narrow deeper- 
orange stripe may be visible in the mid-dorsal line in the 
posterior part of the body. Ventral surface very pale yellow, 
nearly white, without markings. 

In spirit the shape of the body is very characteristic—very 
short and broad, and with the two ends curled in ventrally. 
The anterior end is bluntly pointed, hollowed underneath 
and convex above. The posterior end is much more bluntly 
rounded off, and has a slight median notoh in the margin 
(present in'four out of five specimens, the other being injured 
posteriorly). The very narrow lateral margins are thin and 
prominent, and slightly upturned. Both apertures are situate 
far bate the peripharyngeal at about the junction of the 
middle and posterior thins, and the genital perhaps slightly 
nearer to it than to the posterior extremity. 

At first sight this species resembles Oeoplana triangulata, 
W, australis, but in life the orange oolonr is realty very 
characteristic, while in spirit the shape of the body Is stiu 
atom so. It Is the broadest land planarian in proportion to 
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its length which I have seen, the length in spirit being scarcely 
more than twioe the breadth. 

Geoplana alfordenais, n. sp. 

When crawling, long and narrow, convex above and flat¬ 
tened below. One specimen measured, when crawling, about 
83mm. in length by 2mm. in breadth. The ground-colour of 
the dorsal surface is very pale yellow, with a pair of rather 
broad dark-reddish or chestnut-brown stripes. The width of 
the median band of ground-colour varies a good deal in the 
three specimens. Anterior tip pink. Ventral surface very 
pale yellow, without markings. Eyes as usual, but compara¬ 
tively few and inconspicuous. 

In spirit the body is of approximately uniform width, 
except where it tapers just at the anterior and posterior extre¬ 
mities. It is oval in transverse section, convex dorsally and 
ventrally, and with rather prominent lateral margins. The 
peripharyngeal aperture is well behind the middle of the 
body. The position of the genital was not very satisfactorily 
determined. 

Geoplana purpurea, Dendy. 

I identify four specimens as a slight colour variety of this 
species. The colour in life was very dark brown, nearly black, 
on the donal surface, with narrow dirty-white median stripe. 
The ventral surface was lighter brown, and the anterior tip 
pale-brownish. 

Geoplana quinquelineata, Fletcher and Hamilton. 

I identify with this common Australian species two small 
specimens. The largest was only about 80mm. long when 
crawling. At rest, flattened on both surfaces, but not 
markedly quadrangular. Ground-colour very pale yellow all 
over, with five, dark-grey stripes on the dorsal surface, the 
median one narrowest. Anterior tip pink. 

Geoplana graSli, Dendy. 

Three fairly typical, although rather small, examples of 
this species were met with. 

Geoplana graffii, var. somersii, nov. 

This variety, represented by three specimens, differs from 
the typical form in the suppression of the pale longitudinal 
bands on both surfaces. The body in spirit also appears to 
be narrower in proportion to its length, and hence mss huff* 
like. Hie colour is greyish-brown all over, with minute white 
specks; paler on the ventral surface, but also speckled. The 
white specks or dashes ere more strongly developed in the 
mid-dorsal line than elsewhere, perhaps indicating the lost 
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median stripe. Hie peripharyngeal aperture in spirit is Borne- 
what behind the middle, and the genital rather nearer to it 
than the posterior extremity. 

Oeoplana iris, n. sp. 

Closely resembling O. graffii, to which it is evidently nearly 
allied, in size and shape and in the general markings of the 
dorsal surface, but differing strikingly in the details of pattern. 
In the mid-dorsal lino is a rather narrow pale band of brownish- 
yellow or orange, sometimes edged with iridoscent green. On 
each side of this is a broad band of dark chocolate-brown, in 
all specimens edged on the outside with iridesoont blue, and 
about twice the width of the median band. This is followed 
again by a narrow marginal band of orange, which may also 
have greenish iridescence on its outer edge. The ventral sur¬ 
face is pale, dull orange, without markings. The anterior tip 
is dull-orange or dark pinkish-brown. The peripharyngeal 
aperture is decidedly behind the middle, and the genital about 
half-way between it and the posterior end. 

Oeoplana insequalistriata, Deudy. 

This species was originally described from a single speci¬ 
men found crawling on an asphalt path near Christchurch, 
aud it therefore gives me peculiar satisfaction to bo able to 
record the discovery of a fine specimen in its native haunts, 
beneath a rotten log near the edge of the Alford Forest. 

When at rest it was broad and flattened; when crawling, long 
but fairly broad, broader behind than in front, strongly convex 
above, flattened or concave below, measuring about 80mm. by 
dmm. Dorsal surface brownish-grey with white stripe and 
dashes arranged exactly as in the type. Ventral surface white, 
with abundant small brownish-grey specks, which are absent 
from the prominent narrow margins, and almost absent from 
a narrow median band. Anterior tip pink. Eyes as usual. 
In spirit the body contracts but little. The ventral snrfaoe 
is slightly concave, with very prominent margins, the dorsal 
surface convex. The peripharyngeal aperture .is situate de-, 
eidedly behind the middle, but well in the middle third, and 
the genital aperture is at about one-third of the distance from 
it to the posterior end. The white markings became, in parts, 
distinctly yellow in spirit. 

[Since the above was written I have found, on 80th Juno, 
ano«Mr.-apedmmt of (7. iamqmUstriata in my garden at St. 
Albans, where the type specimen was obtained. The last- 
fonad specimen woo lying under a large stone. I placed it in 
-a rip. «fllloeting-hox with some parsley leaves and left it on the 
verandah, intending iopreserve it in spirit next day. There 
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was, however, a severe frost in the night, and the animal was 
dead and liquefying the next morning.] 

Oeoplana subquadrangulata, Dendy. 

This common species is represented in tho Springbum dis¬ 
trict by two varieties:— 

(a.) Has the throe dark stripes on the dorsal surface as 
usual, with abundant dark speckles between the median and 
paired stripes. The lateral surfaces also have numerous dark 
speckles, concentrated bo as to form a discontinuous lateral 
stripe. The ventral surface is without speckles. 

(6.) Is remarkable for the great breadth of the paired 
dorsal stripes, which extend inwards until they are separated 
from the median narrow stripe by only a very narrow band 
of ground-colour. The ground-colour is very pale yellow, 
the stripes dark-grey or olive-brown. The lateral surfaces 
are slightly speckled with grey; the ventral surface is not 
speckled. 

Several specimens of each variety were met with. 

Oeoplana maria, Dendy. 

This species, which was originally described from a single 
specimen from near the Otira Gorge, was not uncommon 
at Springbum. Its most striking characteristic is the shape 
of the body in spirit—very thick, strongly convex on both 
surfaces, and very blunt at both ends. Most, if not all, 
of the Springbum specimens exhibit a paler band at the 
junction of the dorsal and ventral surfaces. In my first 
description I compared the shape of the body to that of 
G. fletcheri , but this is a mistake, as it is really very different, 
especially in spirit. In the markedly posterior position of 
the apertures, however, there is a real resemblance between 
the two. 


Abt. XXIII. —Note on the Discovery of Living Specimens of 
Geonemertes nova-^eafandias. 

By Abtotjb Dendy, D.Sc., F.L.S., Professor of Biology in 
the Canterbury College, University of New Zealand. 

[Bead before the Philosophical Institute of Canterbury, 3rd July, 2600 *J 

In the last volume of the “ Transactions of the New Zealand 
Institute" 4 I described, under the name Geonemertes rums* 
smlandim , the first specimens of a land nemertine ever re- 


Tfana. JN.Z. last., voi. xxvii., p. 198. 
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corded from these islands. Two specimens were described, 
both of which were found amongst spirit-preserved collections 
of land planarians, for which they had evidently been mistaken. 
Mo record has hitherto been made of the appearance of the 
living animal—indeed, it had never been recognised in the 
living state until I had the good fortune, in November last, to 
meet with two specimens in their native haunts. The animal 
was found under fallen and decaying timber, near the edge of 
the Alford Forest, at the foot of Mount Somers, and near the 
Township of Springburn (South Island), associated with land 
planarians and other cryptozoic animals, it is a curious fact 
that, even after minutely examining and describing the spirit 
specimens, I at first mistook the living animal for a planarian. 
So close is the general resemblance in habits, shape, and 
markings that I did not discover its true nature until I came 
to examine it more carefully at home. The following descrip¬ 
tion of the living worm will perhaps help to prevent such 
mistakes in the future:— 

- The body, both when at rest and when crawling, is long 
and slender. The larger of the two specimens when at rest 
measured about 37mm. in length and 3mm. in breadth, and 
when crawling 53mm. in length and 2mm. in breadth. The 
head is rounded, not constiicted off from the body, but dis¬ 
tinguished by its colour. It bears a narrow vertical slit in 
front, which is the common opening of the mouth and 
proboscis-sheath. It also bears four eyes, which are easily 
recognisable in the living animal, and of which the two upper 
and inner are smaller and less distinct than the two lower and 
outer. 

The ground-colour of the dorsal surface is pale-yellow, with 
four longitudinal stripes of dark purplish-brown. The dark 
stripes of the inner pair are broad, and separated from one 
another by a narrow median band of yellow; those of the 
outer pair are very narrow, and separated from the inner each 
by a very narrow yellow line. The narrow dark stripes lie 
very near the margins of the dorsal surface. The stripes all 
cease abruptly a short way behind the eyes, and the head is 
pale brownian-yellow, quite a distinct tint from the dorsal 
ground-colour. The ventral surface of the body is nearly 
white, 

The animal crawls very slowly, and leaves behind it a 
slimy track. As it progresses the head is moved from side to 
side. 
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Abt. XXIV .—New Zealand Diptera: No. I. 

By -P. Marshall, M.A., B.Sc., F.G.S., Lecturer on Natural 
Science, Lincoln College. 

[ Read before the Philosophical Institute of Canterbury , 5th June , 

1895.] 

Plates V.-VII. 

When one considers the great geographical isolation of New 
Zealand, and the discoveries that have been made of remark¬ 
able types among the higher classes of animal life as repre¬ 
sented here, it seems peculiar that such little attention has 
been paid to the collection and classification of the lower 
classes of animal life. Although one cannot hope to paral¬ 
lel the discoveries of the moa and Sphenodon among the 
lower and more humble representatives of the animal king¬ 
dom, vet it is only to be expected that some of the lower 
animals will show great and remarkable variation from those 
types that have been collected and described in Europe and 
America. Entomology seems to have suffered from neglect 
even more than the other branches of zoology; for, though 
we have-—thanks to the labours of Captain Broun and Mr. 
Fereday—fairly complete descriptions and classifications of 
the Coleoptera and Lepidoptera, none but spasmodic attempts 
have been made to collect and describe any other of the large 
orders of insects. The Diptera especially have been neglected, 
probably owing to the inconspicuous nature, and the usually 
.out-of-the-way habitats, of most of the species belonging to 
this order. In 1881 Captain Hutton collected all the descrip¬ 
tions that had been written of the insects captured in New 
Zealand during the voyages of the “ Astrolabe ” and other 
ships and expeditions in these waters. To these descriptions 
he added a few of his own, abd published the whole collection 
as a catalogue of the Diptera of New Zealand, together with 
similar catalogues of the Orthoptera and Hymenoptera. Since 
that time a few dipterous insects have been described by dif¬ 
ferent authors in the “ Transactions of the New Zealand In¬ 
stitute/ 1 but the total number now described does not amount 
to more than a hundred and twonty*fivo species, of which 
only twenty belong to the Nemocera. In 1892 Mr. Hudson, 
of Wellington, published a “ Manual of New Zealand Ento¬ 
mology/' in which figures and observations on the life-history 
of several species were given. Amongst these were some new 
species; but no descriptions were given of them. Two years 
ago I commenced to make a collection of our native species 
of flies, intending at the time to send them to England to 
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have them named. On mentioning this to. Captain Hutton 
he pointed out the disadvantages of having them named in 
Europe, and advised me to work them up myself. This task 
I have found even more difficult than I anticipated, and my 
comparative inexperience in the distinguishing and description 
of specific characters is the only apology for the inaccuracies 
and blunders that 1 must necessarily make in the following 
classification and description of those Diptera that 1 have 
been able to obtain. I intend to publish from time to time 
papers on the various families of Diptera. These I hope to 

S lement every year by species that have been discovered 
ig the preceding year; so that, ultimately, these papers 
may perhaps attain to the completeness of monographs on the 
different families of Diptera. 

The classification I have adopted is that used by Mr. F. A. A. 
Skuse in his papers on the Australian Diptera. These papers 
have in every case been the model to which I have en¬ 
deavoured to attain, and I must here express my keen 
appreciation of the work he has done in collating and system¬ 
atising the writings and classifications of other dipterologists 
in Europe and elsewhere. He has certainly very greatly 
lightened the task of all subsequent workers at the Diptera in 
the Australasian Colonies. He has kindly assisted me in all 
cases where there seemed to me a doubtful issue, and has 


offered to afford me every assistance in his power. Many 
pages of these papers, more especially those that deal with 
the descriptions and classifications of the families and genera, 
have been taken almost directly from his papers, and he has 
generously acquiesced in this wholesale cribbing. 

As far as possible, every genus will have a type-species 
illustrated by a diagram, giving a general idea of the appear¬ 
ance of the insect, and displaying those characteristics that 
are made use of in the classification of the particular group to 
ivhieh the insect belongs. In general these diagrams have 
been drawn from dried specimens, and do not, therefore, give 
with any exactitude the form of the abdomen and other soft 
parts that are liable to shrinkage during the progress of dry¬ 
ing. ' For specific characters the diagrams, though drawn with 
considerable care, cannot always be trusted. It would, per¬ 
haps, have been better to have omitted drawing the body of 
the insect, and to have given diagrams illustrating the neura- 
tjea of the wings alone, as done bv Mr. Skuse; but-my work 
has already shown h$w useful such diagrams may be if made 
vm Of urith proper caution; 


-deeply regret that t am at present unacquainted 
wth the Efethistoiy of any but a very few of the species that 


I shall describe. 


able, however, to give diagrams 
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i l&e-hiatory of What an, I hope, fairly typical 
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species of each of the families. These diagrams have in every 
case been drawn from living specimens. Ail the material that 
I at present possess has been collected by myself, chiefly in 
the neighbourhood of Lincoln College; but during the summer 
vacation many specimens have been collected in various widely- 
separated parts of the colony. I have not thought it advisable 
to arrange keys for reference until so many specimens have 
been collected that they may be considered to form a fair per¬ 
centage of the total number of species in the colony. 

In regard to collecting specimens, I have, like Mr. Skuse, 
found that glass tubes are the most suitable apparatus. Some 
bruised laurel-leaves should be placed in the bottom of the 
tube, and over these a layer of blotting-paper. This will 
absorb the moisture given off by the laurel-leaves, and there¬ 
fore protect the insects from the injury that always results to 
them from contact with fluid. Most of the smaller and many 
of the larger species can be collected by placing the tubes over 
them with care whilst they are settled on some object. They 
will usually not rise until the tube completely covers them, ana 
after a little fluttering about they will die. Specimens cap¬ 
tured in this way should be fixed as soon as possible with gum 
on thin white cardboard. Gum of tr&gacanth, with a trace of 
corrosive sublimate, is the most suitable substance, as it does 
not cause any glaze on the surface of the cardboard. Only a 
very small spot of gum is necessary, and the legs and wings 
should be spread out as much as possible, but not at the risk 
of mutilating the specimen. The larger and more active in¬ 
sects can be easily caught with a gauze or muslin net of the 
ordinary make, but the net should not have a ring of too large 
diameter, otherwise it will be found exceedingly cumbrous in 
bush districts, where most of the Diptera Nemocera are found. 
I have collected large numbers of specimens from windows 
looking out on to shady and moist gardens. If the top is left 
slightly open it will be found that many insects enter and 
flutter about on the glass-panes, where they are very easily 
captured. I shall be very happy to supply glass tubes and 
other requisites to any one who will be good enough to catch 
a few of these insects for me. 

The only literature I have been able to obtain on the 
Diptera are Walker’s 41 Insecta Diptera Britannica,” Theo* 
bald’s 44 Account of British Flies,” Hutton’s 44 Catalogue of 
New Zealand Diptera,” some of Osten-Saeken and Loew’s 
“ Monographs of the Diptera of North America,” and Mr. 
Bkuse’s admirable 44 Monographs of the Australian Diptera/' 
These last so ably summarise the work of the be»t-*nown 
American and European authors on the Diptera that I shall 
in every case adopt the classification employed in them, and 
thus render the New Zealand Diptera very easily comparable 
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with the Australian Diptera. Although I shall always regret 
not being able to obtain more works of reference, the papers 
that Mr. Skuse has written contain so much reliable informa¬ 
tion on the classification and arrangement of the genera that 
I feel I shall avoid most of the errors that would have been 
unavoidable without some firm basis and summary of other 
methods of classification. 

The following table will show the classification adopted by 
Mr. 6kuse, which is the one that I shall adhere to in ray 
papers on the New Zealand Diptera :— 

Order DIPTERA. 

Section I. ORTHORHAPHA. 

Division I. Nematoceka. 

Subdivision 1. Oligoneura. 

Families. —Cecidomyid®, Sciaride, Mycetophilid®, Simu¬ 
late, Bibiohide. 

Subdivision 2. Polyneura. 

Families. —Blepharoceride, Culioid®, Chkonomide, Orph- 
nephilide, Psychodide, Tipulide, Divide, Rhyphide. 

Division II. Brachyceiia. 

Subdivision 1. CychKcra. 

Families. — Xylophagide, Cmnatnyide, Stratiomyide, 
Aoanthoraeride, Tabanide. 

Subdivision 2. Ortkocera. 

Families. —Leptide, Asilide, Midaside, Nemestrinide, 
Botnbylide, Therevide, Scenopinide, Cyrtide, Empide, Doli- 
chopodide, Lonchopteride. 

Section II. CYCLORHAPHA. 

Division 1. Pboboscidea. 

Families. —Syrphide, Myopide, Oonopide, Fipunculide, 
Platyperside, CEstride, Toehinid®, Dexide, Saroophagide, 
Unsaid®, Anthorayxide, Cordyluride, Helomyzide, Sciomyai¬ 
de, Pailide, Mioropeside, Ortcdide, Trypetide, Loncheide, 
Saprom'yside, Phycodromide, Heterone&ride, Opomyxide, 
Sepeide, Diopside, Piophilide, Ephydride, Geomyside, 
Drosophilide, Oscinide, Agromyzide, Fnytomyxide, Asteide, 
Borboride, Phoride. 

Division II. Ephoboboidha. 

PkuniMei.-^Hippoboscida, Nyeteribide. 
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Order DIPTERA. 

Wings two, moBothoracic, membranous, with radiate veins; 
posterior wings wanting, represented by a pair of small 
clavate filaments called halteres; mouth suctorial; meta¬ 
morphosis perfect; larva apodal; pupa inactive. 

Section I. ORTHORHAPHA. 

The pupa-case opening longitudinally. 

Divisiou I. Nematocera. 

The flies belonging to this division are characterised by the 
possession of long thread-like antennas, consisting of several 
Joints, m many instances oramented with whorls of long, 
delicate hairs, especially in the males. Nearly all are to be 
recognised without mucn difficulty by their long and slender 
body and limbs, small rounded head, and elevated thorax. 
As typical examples may be mentioned the mosquitoes 
(Oulicida), daddy-long-legs ( Tipulida ), and inidges ( Chirono 
mtda). They are usually to he met with in all damp and 
shady situations, though they display considerable variety in 
habitat, appearance, and characters, as will be shown when 
the families ore considered in detail. As these conditions in 
regard to habitat are thoroughly satisfied in many parts of 
New Zealand, it is only to be expected that we should possess 
an abundance of species and genera. The proper collection of 
the species would probably occupy many years, and the fol¬ 
lowing papers will deal with what is probably quite a small 
percentage of the total number of species in the colony:— 
Family 1. Cecidomyidm (Gall Midges). — Small, delicate 
species. Antennas generally long and neoklaoe-like. Often no 
ocelli. Legs very long and slender; coxa short; tibia slender, 
without spurs. Wings well haired, with very few veins. The 
larva are generally parasites on plants, but in a few cases live 
on dead vegetable matter beneath the bark of decaying trees. 
The irritation produced by the larva is frequently the cause 
of galls and other monstrous growths on plants. The perfect 
insects are found abundantly in shady places in forests, and 
are also frequent on window-panes facing shady or overgrown 
gardens. 

Family 2. Seiarida (Shade Midges). -—Generally small.. 
Antenna moderately long, curved, with cylindrical bead-like 
joints. Ocelli, three. Legs moderately long, slender; tibia 
with or without spurs. Wings often dark, usually without 
hairs, their neuration approaching that of the last family. 
The larva and pupa are found in decaying vegetable matter, 
especially in rotten potatoes. Perfect insect very abundafit 
during the whole summer, especially in damp, shady localities,. 
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Much more active than the insects of the last family. The 
larva of some specieB have got the name of “ army-worm ” 
in Europe, from their habit of travelling together in largo 
numbers. Represented by a large number of species in Mew 
Zealand. 

Family 3. Mycelophilida (Fungus Gnats).—Size, small to 
moderate; usually rather robust. Ocelli, three or two. 
Antenna short. Proboscis short. Legs rather long; coxa 
elongated; tibiae spurred. Wings often shaded, and some¬ 
times pubescent; without discoidal cell, but neuration more 
elaborate than in the two preceding families. The majority 
of the larva live upon fungi or decaying vegetable matter. 
Some form a web of slimy material, and are occasionally 
phosphorescent. Perfect insect very active, and often capable 
of leaping. Found abundantly in damp and shady situations. 
Represented by several genera and numerous species in New 
Zealand. 

Family 4. Simulida (Sandtiie»).—Sice small. Body black, 
thick, and short. Antenna cylindrical, short. Ocelli, none. 
All parts of the body fully developed. Legs short; hind 
tibiae and first joint of the tarsus broad; tibia without spurs. 
Wings broad, abundantly but rather obscurely veined. The 
larva live in clear water, becoming fixed to plants when about 
to transform into pupa. Perfect insect capable of inflicting 
severe wound. Found abundantly in all regions where there 
is dear or running water. The family contains only one genus, 
which is well represented in Mew Zealand. 

Family 5. (Bibionida ).—Moderate or small size. More 
robust than the preceding families. Antenna short. Ocelli, 
three. Prothorax large. Wings large, but rather obscurely 
veined. Larva found on the ground or in dung. Perfect 
inseots with a sluggish flight. Common on flowers. Very 
probably an archaio type. 

Family 6. Blepharocerida .— Small. Antenna long and 
slender. Ev6b alike in both sexes. Oodli, three. Legs 
long; coxa snort; posterior tibia generally with strong spurs. 
Wings broad and long, in neuration approaching the Myceto- 
vhitida. Skuse says very little is known of these species, I 
have not yet captured any specimens. 

Family 7. Vulicidm (Mosquitoes).--Very slender; mode¬ 
rately, shied. Antenna < moderately long. Month-parts of 
female oontaining all the organs found in the Diptera. Oeelli, 
nope- Thorax stout. Legs long and slender. Wings slender, 
Usually with scales; yelps more than six in number, The 
huMfiara abundant ip all'stagnant water, in which they move 
Udttr a peculiar jerking motion. The perfect insects are 
•dnmjlsHit in low-lying -bush districts. The males feed on 
V »s f p w w » matter, especially honey. The females are capable 
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of inflicting a severe bite. Represented by a moderate number 
of species in Mew Zealand. 

Family 8. Chironomida (Midges).— Small. Antennae slen¬ 
der, beautifully adorned with hairs in the male. Proboscis 
fleshy and short. Ocelli, none. Abdomen and legs long and 
slender. Wings slender, veins as in Culicida , but no scales, 
though hairs are often present. Larvte and pupae generally 
aquatic, but some feed on dung and decaying vegetable 
matter. Perfect insect common in the neighbourhood of 
water. Some specimens capable of biting. 

Family 9. Orphnepkilidce. —Small. Antennas Bhort. Ocelli 
absent. Proboscis little projecting. Thorax elevated. Legs 
rather short. Wings long and narrow; veins uniformly dis¬ 
tinct. Little appears to be known of this family. I have no 
species belonging to it. 

Family 10. Psyckodida (Moth Midges).—Very small flies. 
Antenna long, whorled with hairs. Ocelli, none. Body 
clothed with coarse hair. Legs rather long; tibiao without 
spurs. Wings broad and hairy, with many longitudinal veins. 
Larva living in fungi and rotten wood. Perfect insect fre¬ 
quently found on walls and windows. Represented by a few 
species in New Zealand, one at least of which is very com¬ 
mon. 

Family 11. Tipulida (Daddy-long-legs).—The largest flies 
in this division, and in linear dimensions, if not in oulk, the 
largest flies of the order. Antenna long and thread-like, 
often furnished with long hairs, or pectinated. Almost all 
without ocelli. Proboscis fleshy, rather prominent, and some¬ 
times long. Thorax with a V- shaped transverse suture. 
Legs extremely long and fragile; tibia often spurred at the 
tip. Wings long, with a very complete neuration ; discoidal 
cell present in most cases; basal cells very long. Larva and 
pupa found in the ground, in rotten wood, in water, or in the 
leaves and stems of plants. Species extremely abundant in 
New Zealand, being found in numbers in all damp and shady 
situations. 

Family 12. Dixida. —Medium-sized gnats. Antenna long. 
Ocelli wanting. Proboscis rather prominent. Body slender. 
Legs long and slender. Wings somewhat large, occasionally 
spotted ; six longitudinal veins; discoidal cell wanting. 
Larva aquatic. I have only found three specimens in New 
Zealand, all of which were taken on windows. According to 
Skuse they are common in Australia. 

Family 13. Bhyphida .—Moderate-sized flieB. Antenna 
moderately long. Ocelli, three. Legs rather long and slender. 
Wings rather long and broad, with a discoidal cell. This 
family contains a single genus. The larva feed on vegetable 
matter, cow-dung, &c. Perfect insects found in outhouses and 
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sheds, in damp, dark places in bush, also in caves, and in 
similar localities^ 

KEY TO THE FAMILIES OF NEMOCERA. 

A. Thorax without any transverse suture. 

а, Tibi© not spurred. 

* Wings haired. 

Longitudinal veins few. Cecidomyida , 1. 

Longitudinal veins numerous. Payehodida , 10. 

•* Wings naked. 

$ No ocelli. 

1. Legs hairy ; antennas with not more than 12 joints. 

Costal vein continued round the margin of the 
wing. Culicidce % 7. 

Costal vein terminating near the apex of the wing. 
Chirortomida, 8. 

2. Legs rather Bliort; antennae short. 

Costal vein continued round the posterior border. 

OrphnephUuk ft, 9. 

3. Legs short; antenniB with not less than 12 joints. 

Simulidcr., 4. 

lit Ocelli present. 

No discoidal cell. Bibionitte, 5. 

A discoidal cell. Bhyphid 13. 

б. Tibiae spurred. 

§ No ocelli. 

AU tibiae spurred. Dixida t 12, 

|| Ocelli present. 

Anterior tibiae spurred. Blepjuirocerida, 6. 

AU tibiae spurred. MycetophiluUe, 3, 

With or without spurs. Sciarida, 2. 

B. Thorax with a V-shaped transverse suture. TiptUuto, 11. 

TERMINOLOGY. 

As regards the technical terms employed, I feel I cannot 
do better than transcribe the following pages from Skuse’s 

K . The terms described are those made use of by Ostan¬ 
in and Loew in their monographs of the Diptera of North 
America. 

1. The Head. 

The back of the head opposite the thorax is the occiput, 
and.is prominently perceptible in both Diptera and Hymenop- 
tera carrying their heads free. That portion of it lying over 
the attachment of the head is the nape (cervix). The front 
forehead or brow (from) is that part of the head stretching 
from the antenna ns far as the occiput, and iB limited laterally 
by the compound eyes. The crown (vertex) is that part of the 
head on which there are usually the simple eyes (ocelli), 
generally three in number. The limit between the occiput 
an# front is styled the vertical margin (margo verticals). 
Most of those Diptera undergoing their metamorphosis within 
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the lower skin pots sobs, immediately above the antenna;, an 
arcuated impression-line, which seems to separate from the 
front a small, usually crescent-shaped piece termed the frontal 
crescent (lunula frontalis)- When the eyes meet on the front 
so as to divide it into two triangles the superior one is called 
the vertical triangle (triangulum vertical}), the inferior the 
frontal triangle (triangulum frontale). The auterior portion 
of the head, reaching from the antennae to the border of the 
mouth or oral margin (peristomium ), is the face (facies). The 
antennas are separated into two series of jointB, the first con¬ 
sisting of the two basal joints, called the joints of the scapus, 
and the following those of the flagellum. Beneath the antennas 
there are sometimes found longitudinal grooves (foveie anten * 
nails) for their reception. The sides of the head from the eyes 
downwards are called the cheeks (gem). A somewhat swollen 
ring sometimes surrounds or partly encompasses the swollen 
eyes, and is termed the orbit iorbita), the successive parts of 
which are the anterior (orbita anterior sive facialis), inferior 
(inferior s. genalis), posterior (posterior e. occipitalis), superior 
(superior s. verticalis), and frontal (frontalis) orbits. Where 
no such ring is visible a distinct colour or some peculiar 
structure marking the nearest surroundings of the eyes is 
described on the orbit. The parts of the mouth (os) employed 
for sucking are called the sucker or proboscis; when attached 
to a long and generally cylindrical projection of the head it is 
called a snout (rostrum), and must be distinguished from a true 
proboscis. They may project from a wide aperture occupying 
a great part of the under-surface of the head, called the mouth- 
hole (cavitas oris). The common fleshy root of the oral parts 
is connected by a membrane with the border of the mouth. 
This membrane has a shield sometimes almost corneous; it 
is then termed the clypeus, or shield (clypeus pralabrum). It 
is either entirely connected by the anterior border of the 
mouth, and is then movable, or it projects over it as a ridge, 
and it is then generally immovable. Generally the largest of 
the mouth-parts is the fleshy underlip (labium or hypostoma), 
made up of the stem (stipes) and the knob (capitulum labit), 
formed of two suctorial flaps (labella). Close by are to be eeen 
the palpi, which are important to notice, being frequently very 
characteristic. The tongue (lingua), upper jawe (mandibules), 
lower jaws (maxilla), and upper lip (laorum) are not only in- 
conspicuous, but generally difficult to recognise, and are rarely 
of value in distinguishing species. According to Meinert, the 
pharynx is separate from the first metamere, on which the 
labium and labrum are situated'; on the second metamere the 
maxilla and their palpi are placed; while on the third are 
situated the mandibles. 
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2. The Thorax. 

The mesothorax is very largely developed in this Order, 
being so much larger than the prothorax and metathorax 
that it forms the greater part of this division of the insect's 
body. On account of this it is designated the thorax, different 
names being given to characteristic parts of the prothorax 
and metathorax. The former frequently forms a neck-like 
prolongation that bears the head, and is then called the 
neck (eollum). In some cases the four corners of the meso- 
thorax, or the shoulders (humeri), are covered by a lobe of the 
prothorax (lobns prothoracis humeralis), distinctly separated 
from the mesothorax. If this lobe be so soldered to the 
mesothorax that it is impossible to detect a distinct line 
between them, except in their general colour or hair, it is 
styled the shoulder callosity (callus humeralis). When the 
prothorax applies closely to the anterior border of the meso¬ 
thorax it has then the name of collar (collars). An im¬ 
portant character in its presence or absence is a transverse 
furrow (sutura transvenalis) frequently found crossing the 
middle of the upper side of the mesothorax, and terminating 
on each side just before the base of the wing. On each side 
of the breast, beneath the shoulder, there is a spiracle (stigma 
prothoracis). The plate on the side of the breast is called the 
pleura . The scutcheon (scutellum) is separated from the back 
of the mesothorax by a furrow, and is situated between the 
wings. A part of the metathorax is to be found beneath the 
scutellum; it is called the metanotum. It generally descends 
obliquely, is often convex, and has on each side a more- 
or-less inflated space, called the lateral callosity of the 
metanotum. The poisers, or halteres , have their origin be¬ 
neath this callosity, and in front of each of them we And the 
spiracle of the metathorax. The membranous covers some¬ 
times found above this spiracle have the name of covering* 
scales (squama or tegula). 

8. The Abdomen. 

The upper side is generally so called, the name of belly 
(venter) being given to the lower side. The terminal joint is 
furnished in the male with appendages destined to take hold 
of the female in copula , and if they take hold in the form of 
pincers and these are not bent under the body they are called 
forceps ; in the female, with the organ for faying eggs (< ovi - 
jpo*j&r), which may be either called the bearer (tenebra) or the 
style (stylus), according to its shape. 

L The Wings. 

These organs need more dose and special study than any 
others in the distinction of species. The diagram (Plate YII., 
15 
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fig. 4) illustrating the veins and cells of the dipterous wing is 
wholly ideal, and combines all the characters that are found 
in the different families of the Order. The parts to which the 
numbers refer are named in the explanation of the plate. 
Some observations as to the relative value of the different 
veins and cells in describing characters of genera and species 
are given in Skuso’s paper on the Australian Cecidomyida 
(vol. iii., Trans. Lin. Soc. N.S.W.). 

Family CECIDOMYIDA. 

1. Ovum. 

Longer than brood, ends rounded, orange-red, yellow, or 
whitish. The eggs are laid on the surface of leaves, in the 
flowers of grasses, or beneath the bark of trees. The larva 
usually escapes in a few days. In some species there is a 
single annual generation, but in others eggs are laid at two or 
more distinct times of the year. I have never been fortunate 
enough to observe the eggs on any plants, but some of my 
specimens deposited eggs after capture. 

2. Larva . 

The larva is rather a slender maggot, generally white in 
colour, but often orange or red. The body consists of fourteen 
segments, most of which are provided with stigmata. Head is 
small and retractile, provided with eoft and rudimentary 
mouth-organs. A slender, corneous organ usually projects 
from the first thoracic segment. This is called tne anchor 
process, or breast-bone. The function of this organ is not 
yet certainly determined. Baron Osten-Sacken remarks that 
its homology is unknown, and suggests that it is used for loco¬ 
motion. He points out that it may represent the mentum, 
and is therefore homologous with the boring mentum of the 
larv® of some 'Tipulii®. Miss Ormerod suggests that the 
organ is used to injure plant-tissues, in order that the nutri¬ 
tive juices, may be obtained more readily and in greater abun¬ 
dance. The terminal segment of the body is frequently pro¬ 
vided with stiff hairs, that aid apparently in locomotion. 

Some of the species undergo their metamorphosis from 
larva to pupa in cocoons; others bury themselves in the 
ground; while others have no special covering, and undergo 
the change in the same place in which they have completed 
their larval growth. 

Many years ago parthenogenesis was described in ceoi- 
domyid larv®. It appears to be of much the same nature 
as that so well known in the various species of Aphis flies. 
The ovaries of the larv® develops fully, and produce six or 
more buds; These also grow and again produce buds, from 
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which a new generation developes. Sometimes as many as 
five generations can be distinguished beneath the transparent 
skin of a larva. 

8. Pupa. 

In the pupa nearly all the organs of the imago can be 
-distinguished—eyes, antennas, wings, legs, all being easily dis¬ 
cernible. The insects appear to remain a very short time in 
the pupa stage. 

4. Perfect Insect. 

Skuse states that, so far as his observations go, the insect 
lives but a short time in the perfect state. With that con¬ 
clusion the observations I have made on our New Zealand 
species lead me to ooncur unreservedly. The insects are 
particularly abundant in early spring, especially in the morn¬ 
ings and evenings. They can be found in numbers in all dark 
and shady places, many of them entering open windows that 
face shrubberies and being easily caught on the glass panes. 
Some specieB, however, can be found throughout the summer, 
but the number of species commonly found in summer is very 
much less than the numbers to be found in the spring. Their 
flight is usually feeble, and is never in a direct line, the insect 
darting hither and thither all the time it is on the wing. They 
do not seem to fly any distance, but the wind is probably a 
very important factor in their distribution. Mr. Skuse de¬ 
scribes the extraordinary habits these insects have in New 
South Wales of hanging in cobwebs and vibrating in such a 
manner as to become more inconspicuous. Owing probably 
to hasty observation, I have never found them in such situa¬ 
tions. I deeply regret that I have hitherto been unable to 
spare the time to investigate the life-history of any of the 
native species of Oecidomuida. The larvae, as is well known, 
are usually parasites on the foliage of flowering-plants. As a 
result of the irritation produced by the larvae on the tissues of 
the plant, monstrous growths, or galls, are produced. 

m regards the geographical distribution of these flies, it 
may he said that species occur in every region of the globe 
where the Diptera have been investigated. In Australia Mr. 
Skuse has described uiuety-five speoies, wbich he says repre¬ 
sent in all probability but a very small proportion of the 
total number of species present in that country. Dp to the 
present time no speoies have been described from New Zea¬ 
land, hat the present paper contains descriptions of twenty- 
thebe speoies. As these hare all been collected within twelve 
months, the total number of species in the colony would pro¬ 
bably be considerably over a hundred. These insects offer 
miwy difficulties to the collector, for, in the first place, their 
«i«e is so minute that it is frequently a matter of no small 
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difficulty to see them with the naked eye. On account of 
their fragile nature they are extremely hard to set, and if left 
in a glass tube where there is any trace of moisture they 
quickly become dismembered, and their wings are injured. It 
is advisable to carry the materials for setting the insects 
whilst collecting, as one can then be sure of setting good 
specimens still uninjured. If in my excursions last summer I 
had been provident enough to carry the materials for setting 
with me I should probably have double the present number 
of species to describe. During the forthcoming spring and 
summer, however, I hope to profit largely by my experience of 
last year. 

Structure of Imago. 

The head is small, broader than long; round when viewed 
from the front. Eyes generally lunate or reniform, more or 
less contiguous on the front. Ocelli wanting in the sub¬ 
family Cecidomyina , but extant in the Lestremina. Pro¬ 
boscis short, thick, fleshy, directed towards the pectus. Palpi 
prominent, four-jointed, the first joint short, the last usually 
the longest. AntenneB long, inoniliform or cylindrical, generally 
verticillato-piiose, seldom without verticils, ten- to thirty-six* 
jointed, of which the basal joints are more or less cupuliform; 
flagellar joints sometimes pedicelled in the male and sessile 
in the female, sometimes of the same structure in both sexes. 
The thorax rounded, in some species gibbose, sometimes ex¬ 
tending over the head in the form of a hood; without a 
transverse suture. Halteres never completely bare, often 
considerably haired or scaled; the podicel long and slender, 
the club large. Legs generally very long and slender; coxse 
short, femora not thickened, tibiae without spurs, tarsi five- 
jointed, the metatarsal joint much shortened m the first sub¬ 
family; claws weakly developed, with apparently only one 
cushion. Wings incumbent, proportionately long and broad, 
rounded at the apex, cuneiformly narrowed at the base; as a 
rule hyaline, though sometimes pellucid, with a pale bluish or 
brownish tint; generally beautifully iridescent; sometimes 
inarm orated; more or less covered with irregularly-arranged 
hairs; occasionally scaly; all the anterior margin sealous; 
deeply ciliated at the apex and posterior margin. The 
number of longitudinal veins amounts to at least two, or at 
most five—never lees than four in the second sub-family, or 
more than four in the first sub-family. In both sub-families 
the last two longitudinal veins coalesce for more than half 
their length, forming beyond a more or less distinct part. 
The additional longitudinal vein of the Lestremina is inserted 
between the second and third veins of the first sub-family, and 
is furcate in all genera but CcmpyUmyza. A longitudinal 
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wing-fold generally has its position just in front of the third 
longitudinal vein, and often partially encloses the latter, or, 
less frequently, obscures it entirely from view. No species 
has more than one transverse or cross vein, which lies be¬ 
tween the first and second longitudinal vein; but it is fre¬ 
quently most indistinct, or sometimes altogether wanting. 
Abdomen elongate, composed of nine segments; in the male 
cylindrical, provided with large holding-forceps; in the female 
acuminate, with a protruding or non-protruding ovipositor, 
rarely without two small lamella. The whole body with a 
covering of fine, delicate hairs, or less frequently scales or 
scaly hairs, the latter occurring more often on the under-sur¬ 
face of the abdomen and legs. 

The prevailing body-colours seem to be shades of yellow 
and red, darkening into brown proportionately as the integu¬ 
ment becomes more homy. The expanse of the largest 
species exceeds four lines, while that of the smallest is less 
than a line. Regarding the relative numbers of the two 
sexes, the females seem to be far more abundant than the 
males. 

Classification. 

Skuse gives an excellent summary of the systems of classi¬ 
fication of this family that have been adopted by previous 
authors, and for information on these I must refer to his 
paper. The following is the classification ho adopts, and the 
one that will be adopted in this paper 

Bub-family I. Cecidomyina. 

Wings with not more than four longitudinal veins, the 
two last frequently combining in the beginning of their course, 
forming a more or less distinct fork. No ocelli. First tarsal 
joint much shortened. 

Genus 1. Heterapeza . 

Antenna moniliform or sessile, 2 + 8 or 9 jointed. Legs 
short; third joint of tarsus very long. Wings with two 
longitudinal veins. 

Genus 2, Miattor . 

Antenna 2 + 11 jointed, verticillate in the male. Legs 
slender in male, but more robust in female. Wings almost 
bare, with three longitudinal veins. 

Genus 3. Cecidomyia, 

Antenna long generally, verticillate, 2 + 9 to 2 + 36 
jointed. 'Wings with three or four longitudinal veins. 

Section I. Wings with three longitudinal veins, the third 
either forming a fork or becoming more or less obsolete 
towards the tip. 
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Bub-section A. Cross-vein, if present, placed be¬ 
tween the root and tip of the first longitudinal 
vein. 

Sub-genus 1. Qonioclema (Skuse). 

Antenna; of female 2+11 jointed, verticillatc, 
pilose. Second longitudinal reaching margin 
at the apex of the wing; cross-vein distinct; 
third longitudinal riot branched. 

Sub-genus 2. Cecidomyia (Loew). 

Second longitudinal vein reaches the margin 
of the wing a little before its tip. Generally 
the same number of joints in male and female, 
the joints being pedieelled or sessile. 

Sub-genus 3. Diplosis (Loew). 

Second longitudinal vein reaches the margin 
of the wing at or beyond its tip. Antennae of 
male 2 + 24 jointed; joints pedieelled; single 
joints alternating with double ones, or all 
joints simple. Antennae of female 2 + 13 
jointed; joints cylindrical, pedieelled. 

Sub-genus 4. Asphondylia (Loew). 

Second logituainal vein reaches the margin 
of the wing a little beyond its tip. Antennae 
of both sexes with the same number of joints; 
the latter cylindrical, sessile, with a short 
pubescence and without verticils. 

Bub-genus 5. Hormomyia (Loew). 

Second longitudinal vein reaches the mar¬ 
gin of the wing either at or beyond the tip. 
Thorax more or less gibbose, frequently ex¬ 
tending over the head in the form of a hood. 
Joints of male autenn& pedieelled, those of 
female pedieelled or sessile. 

Sub-genus 6. Necrophlebia (Skuse). 

Second longitudinal vein reaching margin of 
wing bevoud its tip; third longitudinal vein 
without anterior branch. Antennas in female 
2 + 12 jointed; joints pedieelled, with two 
verticils. 

Sub-genus 7. Chastomera (Skuse). 

First longitudinal vein very wide of costa; 
second longitudinal reaching margin beyond 
apex of wing; no trace of anterior branch of 
fourth longitudinal. Antenna? in female pedi¬ 
eelled, verticillate. 
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Sub-genus 8. Golpodia (Winu). 

Second longitudinal vein forms a curve 
before the cross-vein, and joins the margin a 
little beyond the tip of the wing; cross-vein 
rather long, oblique. 

Sub-section 1$ Cross-vein very oblique, originating 
at the root of the first longitudinal vein. 
Sub-genus 0. Dirhiza (Loew). 

Second longitudinal vein hardly undulating 
before the cross-vein. Joints of antenna* 
sessile, or almost sessile, in both sexes. 

Sub-genus 10. Epidosis (Loew). 

Second longitudinal vein sinuous before the 
cross-vein. Joints of antenna* podicelled in 
both sexes; number variable. 

Section II. Wings with four longitudinal veins. 

Sub-genus 11. Asynapta (Loew). 

Cross-vein sometimes like that in Section A, 
then the second longitudinal is not sinuated; 
sometimes as in Section B, second longitudinal 
is then sinuated. 

Genus 4. Spaniocera (Winn). 

Antenna* filiform, 2 + 11 jointed; joints cylindrical, with¬ 
out verticils. Second longitudinal vein reaching the margin 
considerably before the apex. 

Genus 5. Lasioptera (Meig). 

Antenna 2 + 14 to 2 + 32 jointed ; joints sessile, with 
short verticils. Three longitudinal veins, the first and second 
so near the costa as to be hardly discernible. 

Sub-genus QUmrhyticha (Loew). Mouth prolonged into 
rostrum. 

Sub-family II. Le&tremina. 

Wings with at least four longitudinal voins and at most five, 
sometimes with a rudimentary vein behind the fifth ; the 
additional vein is situated between the second and third of 
the last sub-family. Ocelli nearly always present. First 
tarsal joint not shortened. 

Gantts 1. Ckmpyloinyta (Meig). 

' Fourth longitudinal vein forked. Antennae 11 - 20 jointed; 
joints pedioelled in both sexes in some species—in some 
male .pedioeUed, female sessile, in others both sessile. 

8. Ttifozpga {Loew). 

She upper branch of the fork forms a carve almost in the 

V;. . 
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Genus 3. Catocha (HoL). 

The upper branch of the fork forms a single smooth curve. 
Male antenme 16-jointed, verticillate, joints pedicelled ; female 
antennsB 10-jointed, pilose. 

Genus 4. Lestremia . 

Second longitudinal vein joining the margin much before 
the apex of the wing; third longitudinal with a very long 
fork. 

Genus 5. Gecidogona. 

Antennas 2 + 9 jointed; joints verticillate, with very 
short pedicels. Second longitudinal reaching margin close to 
apex; branches of third longitudinal very long, almost par¬ 
allel to one another. 

The number of genera and sub-genera at present repre¬ 
sented by specimens in my collection is comparatively small, 
but I have no doubt that many vacant spaces will before long 
bo filled up. The entire classification of species at present 
known is given above, so that little difficulty will be expe¬ 
rienced in classifying species that may be discovered sub¬ 
sequently. In the descriptions given below I have only 
mentioned those various divisions that are represented by 
species in iny collection. I have not yet discovered any 
species of Cccidomyia. Campylomyza , on the other hand* is 
represented by several species. 

Sub-family I. CEOIDOMYINA. 

Wings with not more than four longitudinal veins, the two 
last frequently combining in the. middle of their course, 
forming a more or less distinct fork. No ocelli. First tarsal 
joint much shortened. 

Genus 2. Miastob, Meinert. 

Eyes separated in both sexes by a broad forehead. Antenna) 
2+11 jointed; the basal joints cupuliform; the flagellar 
joints in the male ovate, with short pedicels and long ver¬ 
ticillate hairs; jn the female moniliform, subsessile, with 
short verticils. Prothorax arched. Legs slender in the 
male, shorter in the female; the tarsal joints of unequal 
length. Wings almost bare, appearing granulate under a 
high power. Three longitudinal veins; cross-vein some¬ 
times present. 

Miohtor agricola . Plate V., fig. 1. 

Antenna*, 0 026; expanse of wing, 0*038 x. 0*018; length 
of body, OOSOin. Antennas nearly black, nearly as long as the 
body, oval, becoming nearly globose towards the tip; lost joint 
elliptical; verticils moderately long. Thorax nearly block, 
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with a few long black hairs, becoming fuscous towards the 
abdomen, Scutelium pink. Halteres whitish, thinly clothed 
with black hairs; club moderate. Abdomen dull-red, moderately 
haired. Legs dusky-yellow; first, third, and fifth joints about 
equal length, slightly longer than the fourth, second nearly 
twice as long as the first; clothed with moderate black hairs. 
Wings hyaline, with a few scattered black hairs on the surface. 
First longitudinal vein one-third the length of the wing, dark- 
brown ; second longitudinal apparently arises some distance 
below first longitudinal, at about one-third of its length; third 
longitudinal close to margin, very indistinct before joining 
with it. 

I am rather doubtful as to whether this species is classified 
correctly. I hope to obtain other specimens during the en¬ 
suing summer, and make another more detailed examination. 

Mimtor difficilis, n. sp. 

Antennas, 0027; expanse of wing, 0*045x0016; body, 
0*027 x 0*000. Antennae light-grey, as long as the body; joints 
near the base elongate, elliptical, about twice the length of the 
pedicels, becoming nearly globose towards the tip; verticils 
about twice the length of the joints, spreading. Thorax dark- 
brown, a few long hairs, without any apparent arrangement, 
arising from it. Scutelium brown in the centre, bordered with 
grey. Halteres white, with long pedicels; club large, elon¬ 
gate, pyriform in shape. Abdomen with first two segments 
nearly black, remainder orange-red, sparingly clothed with dark 
hairs. Legs pale-yellow, with numerous short black hairs; 
first joint of tarsus very short, others indistinguishable from 
one another. Wings hyaline, slightly hairy. First longitu¬ 
dinal vein indistinct, close to costa, about one-third the length 
of the wing; second longitudinal vein arising from about a 
third of length of first longitudinal, some distance below it; 
third longitudinal close to margin, bends sharply downwards 
before ending in the margin. 

I have only a single specimen of this insect. I am not 
quite satisfied as to its position. (Lincoln, January.) 

Genus 3. Cscii>omyia, Meig. 

Antenna long, monilifonn or cylindrical, generally verticillate, 
rarely without verticils, from 2 + 9 to 2 + 36 jointed. 
Wings with three or four longitudinal veins, generally a 
longitudinal fold between the second and third longitudinal 
veins. 

Section I. 

Wings with three longitudinal veins, the third either forming 
a fork or becoming more or less obsolete towards the tip. 
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Subsection A . 

Cross-vein, if present, placed between the root arid tip of the 
first longitudinal vein. 

Sub-genus 2. Gecidomyia , Loew.— Antenna 2+9 to 2 + 22 
jointed ; generally the same number of joints in the 
male and female; joints pedicelled or sessile alike in 
both sexes, or pedicelled in, the male and sessile in the 
female. 

Cccidomyia destructor , Say. (Plate V., fig. 2.)—Length, 
3mm. Eyes brownish-black. Front of head black, and clothed 
with long black hairs. Palpi yellowish, of four joints, partly 
covered by minute black scales, entirely covering the terminal 
joint. Antennas yellowish-brown to almost black, composed 
of seventeen joints, with short black verticillate hairs; the 
first two joints very thick, first cup-shaped, second glo¬ 
bular, third smooth, cylindrical, and elongated, gradually 
becoming smaller and ending in a long tapering point longer 
than any of the preceding. Proboscis minute, and rose- 
coloured. Thorax black, with grey tints in certain lights; 
white hairs on the sidos, and also scattered on the ventral 
region. Scutcllum black, hairy. Halteres yellowish - pink, 
with occasional black scales. A light-red line running from 
the neck to the base of the wing, along the side of the 
thorax. Abdomen pinkish, consisting of eight segments; the 
first segment is nearly black, the remaining segments are 
m irked by a large sqnare black spot on each side—these 
nearly unite on the seventh and eighth segments; the 
last two segments have a curious V-shaped marking, with 
two small lines, one on each side of it, and placed on a 
somewhat darker area than the general colour of the seg¬ 
ments. Oviduct pale-reddish, yellow-brownish at the tip, 
composed of three joints; the" last is pointed, and with¬ 
out iameU®. Legs pink to light-red, clothed with black 
hairs. Second longitudinal nearly straight, then bends down 
and reaches margin before apex. 

This insect has occurred in the colony within recent years. 
It is undoubtedly introduced. I have seen no specimens. 

Sub-genus 3. Diplosis. —Second longitudinal vein reaching 
the margin of the wing either at or beyond the apex. 
Antenn® of the male 2 + 24 jointed; joints pedicelled; 
simple joints alternating with the double ones, or all the 
joints quite simple—in the latier case the joints only have 
one hair-whorl; joints sometimes with the hair-whorls 
equally long on the upper and under sides; often decorated 
with long stiff hairs on the upper side. Antennas of the 
female 9 + 12 jointed; joints subsessile, or having very 
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short pedicels, cylindrical. Wings either unspotted or 
variegated. 

A. Second Longitudinal Vein reaching the Margin of the Wing at or 
before the Apex. 

1. Flagellar joints of the antennas alternately singly and 
doubly jointed. 

a. Wings unspotted. 

Diplosis (labia, u. sp. (Plate V., tig. 3.) Female. An¬ 
tennas, 0 033 ; expanse of wing, 0 060 x 0 024 ; body, 
0*086 x0*010. Antennas dark-brown, the two basal joints 
of the flagellum being longer than the others; all the joints 
cylindrical, the pedicels being half the length of the joints; 
verticils small. Front part of thorax black, becoming ferru¬ 
ginous-brown posteriorly. Scufcellum ferruginous. Hal teres 
white ; pedicels long, with rather small pyriform clubs, 
clothed, like the pedicels, with scattered black hairs. Ab¬ 
domen ferruginous-brown, with a few hairs giving silvery 
reflections. Legs long, clothed with black hairs giving silvery 
reflections; femora longer than the tibiae *, first joint of 
tarsus very short, second joint four or five times the leugth 
of the first, third about one-third the length of the second, 
fourth and fifth slightly shorter than the third. Wings with 

i feDowish tinge, very small hairs. Veins yellowish; first 
ongitudin&l one-thircl length of the wing, close to costa; 
second longitudinal joining margin just before the apex; 
transverse vein joins first longitudinal at two-thirds of its 
length from the base. 

2 have ouly one specimen, taken at Lincoln, October. 

Diplonu difficilis ,. n. sp. Male. Length of antennae, 
0*064; expanse of wings, 0*055 x 0*019; body, 0 031 x 0 005. 
Antennae brownish, with moderately-long black verticils; 
double joints about the same length as their pedicels, but 
stogie joints considerably shorter; last joint ending in an 
appendage about as long as its pedicel. Head black, smooth. 
Tnorax yellowish-brown, darker anteriorly ; a patch of black 
curved hairs on each shoulder, but otherwise surface of thorax 
smooth. Soutellurn light yellowish-brown, smooth. Halteres 
with long pedicels ending in a comparatively small club; 
dirty-white in colour, clothed sparingly wifcli black hairs. 
Abdomen yellowish-brown; posterior part of the segments 
darker, clothed with black hairs, giving silver reflections. 
Legs about three times the length of the body, slender, light- 
yellow, but appearing nearly black from the large number of 
black hairs situated on them; tibiae slightly swollen at the 
tijL Wings hyaline, with slight yellowish tinge. Veins 
first longitudinal ending a little before half the 
distance along thecosta ; second longitudinal reaching the 
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margin of the wing at tho apex; branch of third longitudinal 
very indistinct. Surface oi wings clothed with long black 
hairs; friuge long. 

I have only one specimen, of a male insect. (Lincoln, 
February.) 

Diplosis melatia , n. sp.—Antennas, 0 035; expanse of wing, 
0 077 x 0 029; body, 0 033 x 0 020. Antennas dark-brown ; 
joints of flagellum cylindrical, more than twice the length of 
their pedicels, ornamented with a few short verticillate hairs; 
terminal joints slightly shorter than the others, and conical 
in shape. Head black, with short hairs rising from its 
posterior border. Thorax black, and hairless except for a few 
tufts arising from the shoulders. Scutellum dark-grey. Ab¬ 
domen black, ferruginous on the flanks; a few hairs on the 
sides of the segments with silvery reflections. Halteres with 
short pedicels clothed all over with black and grey hairs; 
club pyriform, small. Leas moderately long, dark-brown, 
covered rather thinly with black hairs; femora rather stout; 
tarsi lighter in colour than the proximal joints. Wings 
with a grey tinge, a few short hairs scattered over their sur¬ 
face. Veins yellowish-brown except the second longitudinal, 
which is black; first longitudinal joining the costa about 
half-way from the base of the wing, the transverse vein, which 
is almost colourless, joining it at about two-thirds of its 
length ; second longitudinal reaching the margin at the apex 
of the wing; apex of forks of third longitudinal below end of 
second longitudinal. 

I have only one female specimen. (Lincoln, November.) 

Diplosis minnta , n. sp. Female. Antennas, 0 026; expanse 
of wings, 0 050 x 0*018; body, 0*080 x 0*011. Antennas block; 
joints of flagellum with short pedicels, about one-third the 
length of the joints; cylindrical, ornamented with short 
black verticils. Anterior portion of thorax black, becoming 
red towards the extremity ; a few white scattered hairs on 
its surface. Scutellum red. Halteres with slender pedicels; 
club small, pyriform, covered like the pedicels with scattered 
black hairs. Abdomen with the anterior segments dark- 
brown, but becoming red towards the posterior end ; a few 
scattered hairs with silvery reflections situated on its surface. 
Legs rather short, dull-yellow in colour, covered with hairs 
black in colour but giving silvery reflections; tibi* slightly 
shorter than the femora; first and fifth joints of the tarsus 
about the same length, second joint about twice the length 
of the third, which is longer than the fourth. Wings hyaline, 
with yellow reflections. Costa and second longitudinal dark- 
brown in colour, the others light - grey; first longitudinal 
ending at about one-third along the coBta; second longitn* 
dinal ending at the apex; branch of third longitudinal forms 
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very acute angle with the trunk. Wings covered with slight 
pubescence. 

Separated from 2). dubia by shorter legs and smaller size ; 
from D. difficili* by character of hairs on wings. (Lincoln, 
November.) 

B. Second Longitudinal Vein roaching tlio Margin of tlie Wing beyond 

the Apex. 

DipLomfragilts , n. sp. (Plate VII., 8.) Male. Antenna, 
0*049; wings, 0 066 x 0*027 ; body, 0 033 x 0 006. Antenna* 
with the joints longer than their pedicels, double joints nearly 
the same length as their pedicels; sub-globose; double joints 
cylindrical, with transverse suture, smoky-grey in colour; 
verticils not numerous, moderately long, black. Thorax fer¬ 
ruginous, dark in front but becoming lighter posteriorly. Scu- 
tellum semicircular, opaque, white. Haltercs with long slender 
white pedicels; club pyriform, with small conspicuous thick 
black hairs. Abdomen with first segment ferruginous, the two 
succeeding segments much darker; the usual scattered hairs 
are present arranged on the posterior borders of the segments. 
Legs long and slender, light-yellow; femur and tibia about 
equal in length; first joint of the tarsus very short, second 
slightly shorter than the tibia, other joints much shorter, the 
fifth beinja; the shortest. Wings perfectly hyaline, a few' short 
black hairs being scattered over the surface. First longi¬ 
tudinal about one-third the length of the wing, marginal 
cross-veins situated half-way along it; second longitudinal 
at first straight, but afterwards strongly arcuated, ending a 
little beyond the apex; apex of feet of third longitudinal 
situated exactly below the end of the first longitudinal. 

1 have several specimens, collected at Lincoln during 
November and December. 

Dtpbsu hirta , n. sp. Female. Antennas, 0*033; wings, 
0*071 x 0*027; body, 0*088 x 0*011. Antennas dark-brown; 
joints of scapus fuscous; flagellar joints about twice the 
length of their pedicels, with one circle of long black verticils 
attached to the bash; joints cylindrical, but constricted in 
the middle; terminal joint with distinct projection from its 
end. Thorax dark-brown, with two tufts of long black hairs 
arising on each lateral margin. Scutellum opaque, white. 
Halterea with long pedicels bearing a club thickly covered 
with black hairs. Abdomen dark-brown, with its segments 
much more hairy than in the other species. Legs dark-brown 
or black, covered with short black hairs-—these are longer 
on the femora than elsewhere; joints of the legs as in D. 
fragilu. Wings smoky, their surface very densely covered 
with a brown pubescence; long, stiff, black hairs project from 
the costa, Mid there is a deep fringe extending right round the 
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posterior bonier of the wing. First longitudinal less than 
one-half the length of the wing; second longitudinal arcuated 
at the tip, ends slightly beyond the apex ; anterior branch of 
third longitudinal very indistinct; transverse vein situated 
less than half-way along the first longitudinal. 

I have two specimens, taken at Lincoln during November. 

Diplosis scoparia, n. sp. Female. Antenna), 0 036; wings, 
0-088 x 0 038; body, 0-059 x 0 012. Antennu dark-brown; 
joints about twice the length of their pedicels, cylindrical 
in shape, but slightly constricted in the middle; verticils 
short and scattered; terminal joint of the antenme bears a 
pointed projection at its end. Palpi pink. Thorax dark- 
brown, with two narrow pink stripes, widely separated at the 
anterior end, but converging considerably towards the ecu- 
tellum; a few hairs on the lateral margins and on the pink 
stripes. Scutellum pink, with a row of hairs on its semicircu¬ 
lar posterior margin. Halteres with long slender red pedi¬ 
cels, bearing a pyriform club clothed rather thickly with black 
hairs. Abdomen bright-pink, the posterior margins of the seg¬ 
ments, aB usual, bearing a few long hairs. Legs dark-brown; 
femora and tibiae about equal in length; joints of the tarsus 
as in D. fragiUs. Wings smoky, rather thickly covered with 
a brown pubescence. First longitudinal rather less than half 
the length of the wing; second longitudinal at first straight, 
but afterwards strongly arcuated, ending considerably beyond 
the apex; fork of third longitudinal slightly beyond the end 
of first longitudinal; cross-vein situated less than half-way 
along first longitudinal. 

I have two female specimens of this insect, which were 
taken at Lincoln in November. 

Diplosis wanganuiensis, n. sp. (Plate VII., fig, 2.) Female. 
Antennce, 0 049; wings, 0 096 x 0 035; body, 0-071 X 0-014. 
Antennae dark-brown; joints of the scapus dull-yellow, nearly 
orbicular; basal joints of the flagellum more than doable the 
length of those near the apex; basal joints much more, and 
apical joints slightly more, than double the length of their 
pedicels; terminal joint with a small projection; verticils 
small and scattered. Palpi the same colour as the joints of the 
seapus, as long as the antenne up to the lint Joint of the 
scapus. Thorax ferruginous, with two converging light lines; 
perfectly glabrous. Scutellum ferruginous, without burs. Hal¬ 
teres with long slender white .pedicels, the clubs being darker 
owing to the presence of black hairs. Abdomen pink, with 
long slender ovipositor; very few hairs on the segments. 
Legs light-brown, long ana slender, very slightly hairy. 
Wings pellucid, glabrous, or slightly hairy, Oosta and second 
longitudinal light-red; first longitudinal a little more than 
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one-third the length of the wing; second longitudinal strongly 
arcuated, joining the margin some distance bevond the apex; 
third longitudinal very slightly bent upwards at the fork. 

I obtained two specimens of this insect in a swamp at 
Wanganui. 

Diplus is flava , n. sp. Male. Antennae, 0 092; wings, 
0*115 X 0*087; body, 0*059 x 0*018. Joints of the scapUB sub- 
globose, bright-yellow; flagellum cinereous; double joints 
rather shorter than their pedicels, single joint about a quarter 
the length of their pedicels ; length of double joints near the 
base about three times their breadth, near the apex the length 
is about double the breadth; terminal joint longer than the 
three or four double joints immediately preceding it, becoming 
at its apex a colourless projection closely resembling a broken- 
off piece of pedicel, Palpi long and slender, light-yellow. 
Thorax yellow, perfectly glabrous, rather darker on the lateral 
margins. Halteres with very long and slender pedicels, bear¬ 
ing a small pyriform yellow club. Scutellum white, perfectly 
glabrous. Abdomen pink, with several bristly yellow hairs 
on the margins of the segments. Legs long and slender, 
yellow, but rather thickly clothed with small black hairs. 
Wings almost glabrous, hyaline. Veins colourless, except the 
basal portion of the costa, which is yellow ; first longitudinal 
less than half the length of the wing; second longitudinal 
strongly arcuated, joining the margin some distance beyond 
the apex of the wing; transverse vein half-way along the first 
longitudinal; fork of third longitudinal beyond the end of 
the first longitudinal. 

I obtained a single specimen of this insect in a swamp at 
Wanganui. 

Subsection It. 

Cross- veiu very oblique, originating at the root of the first 
longitudinal vein. 

Sub-genus EpidosU.-—Second longitudinal vein sinuous before 
the cross-vein. Joints of the autennae pedicelled in both 
sexes, their number variable. 

Epidom magna, n. sp. (Plate V., fig. 4.) Male. Length of 
autennw, 0-188; expanse of wings, 0*153 x 0*055; length of 
body, 0*068. Antennae 2 + 22 jointed, longer than body, pale- 
brown; long pedicels; joints about half the length of the 
pedicels, sub-globose; verticils long, arranged in two whorls 
on the joints; seapus joints near base of the flagellum almost 
cylindrical; joints longest in centre, decreasing in eise towards 
apex:.' Palps moderately long. Basal three joints of the flagel- 
lom covered with scattered black hairs. Thorax deep-brown, 
with two tufts of long black hairs, one tuft at each side; collars 
glistening- white; centre of thorax marked by a cuneiform stripe 
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of fuscous brown, down the middle of which there is a narrow 
black line; sides of the fuscous-brown stripe marked by a 
single row* of long black hairs. Scutelluin glistening-white, 
witli long black hairs on posterior portion. Hal ceres long, 
densely haired; club moderate. Abdomen light yellowish- 
red, densely covered with long grey or black hairs. Legs 
long and slender, everywhere covered with short black hairs, 
which ore nioro numerous on tho fore femora and less nume¬ 
rous on the tarsal joints than elsewhere. Wings pellucid, 
densely pubescent; violet, red, and blue reflections. Costal 
veins testaceous, but becoming red towards the apex of the 
wing; cross-veins pale, nearly straight,,diverging from first 
longitudinal about four times the length of cross-vein from 
end of first longitudinal; second longitudinal thiu, with a 
deep bow before cross-veins, reaches wing-margin beyond 
the apex; both branches of the third longitudinal indis¬ 
tinct. 

Femalo. Size of body, 0121; ovipositor, 0 044 ; antenn®, 
0146; wings, 0-153. Joints of antenn®, 2 + 25; pedicels 
short; joints cylindrical near baso, but becoming orbicular at 
the apex; last joint two and a half times length of previous 
joint, subcorneal. Thorax darker than in the male, cunei¬ 
form stripe separated into two narrow linear fuscous-brown 
stripes approaching one another, and becoming lost opposite 
the base of the wings. Abdomen darker than in male, but 
otherwise similar. Ovipositor long, needle-shaped, same 
colour as abdomen. Verticils not so long as in male. 

Epidosis agricola , n. sp. Female. Antenn®, 0-052; body, 
0*090 x 0-011; wings, 0T19 x 0 011. Antenn® longer than the 
head and thorax, 2 + 11 joints; joints nearly cylindrical, with 
short pedicels; pedicels of lower joints shortest, those of central 
joints largest; joints gradually decreasing in size from below 
upwards; verticils few and scattered. Palpi bright-red, with 
a few scattered black hairs. Collars testaceous* Thorax a 
uniform pink colour, with two shallow and narrow grooves 
extending from the collare, where they are widely separated, 
to the base of the wings, where they are close together; a 
lew scattered black hairs on the grooves and sides of the 
thorax. Scutellum rather brighter in colour than the thorax, 
with a few hairs on the posterior border. Halteres long, with 
white glabrous pedicels; club white and glabrous. Abdomen 
of a lighter pink than the thorax, with a few scattered hairs on 
the segments. Legs long and slender, covered rather thickly 
with short black hairs. Wings pellucid, thinly covered with 
black hairs. Second longitudinal vein bent in a short arcua* 
tion before junction with cross-vein, afterwards strongly 
bowed, and terminating beyond the apex of the wing; botn 
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branches of third longitudinal vein indistinct; costal and 
second longitudinal veins red; transverse vein short, joining 
first longitudinal three times its own length from end of first 
longitudinal. 

Lincoln, November. 

Epidosis ordinaria, n. sp. Male. Antennas, 0 046 ; body, 
0-049 x 0 008; wings, 0-109 x 0-036. Antenna* 2 -f 11 joints; 
joints of Bcapus nearly white; lowest joints of flagellum 
nearly cylindrical, shortly pedicelled ; pedicels of middle 
joints longer, and joints shorter and oval; terminal joints 
small and oval; verticils few but long. Palpi moderately 
long, testaceous. Thorax dark-brown, becoming lighter pos¬ 
teriorly, with a few scattered black hairs. Scutellurn opaque, 
white, with one or two black hairs, sometimes bordered with 
red. Hal teres fuscous, pedicel densely covered with short 
black hairs; club moderate, covered with short black hairs. 
Abdomen pink, with scattered grey hairs. Legs long and 
slender, clothed with black hairs. Wings pellucid, densely 
covered with brown hairs, which are especially long in the 
fringe on the inner margin. Veins testaceous to red ; second 
longitudinal slightly arcuated before junction with transverse 
veins, afterwards broadly arcuated, and ending slightly be- 

i ro nd apex of the wing ; transverse vein short, about a quarter 
ength of first longitudinal from rising-point of transverse to 
costa. 

Most noticeable points : Colour of the scutellurn and 
halteres, and veins of the wing. Common, October to March. 
Lincoln. 

Epidosis anrea , n. sp. (Plate VI., fig. 3.) Antennas broken; 
wings, 0-110x0*048; body, 0-061x0*024. Antennas unfortu¬ 
nately broken in my single specimen ; joints of scapus red in 
colour, with a few black hairs; flagellar joints all oval, with 
pedicels about half as long as themselves; joints cinereous in 
colour, with few but long verticils of a black colour. Palpi tes¬ 
taceous. There are eight flagellar joints remaining on one an¬ 
tenna, all of which are similar in si so and shape. Anterior 
portion sides and posterior portion of the thorax orange-yellow 
in colour, a central dark-brown mark extending from the collare 
to a little anterior to the point of insertion of the wings, its 
length being about three times its breadth; on each side one 
black mark about the same sise as the central brown mark, 
but situated more posteriorly; between the central and lateral 
marks orange-yellow stripes with a few golden hairs. Scutel- 
lum golden-yellow, with a few golden hairs. Halteres light- 
orange; pedicels long, and, like the club, clothed sparingly 
with nlack hairs. Abdomen dark-red, with a few grey hairs 
scattered over the segments* Legs long and slender, fuscous, 
tt 
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covered with short grey and black hairs. Wings covered all 
over with short black hairs. Veins brown, distinct; second 
longitudinal vein nearly straight before junction with cross- 
vein, afterwards arcuated; transverse cross-vein about one- 
sixth length of first longitudinal from point of origin of trans¬ 
verse vein to junction with costa. 

I have at present only a single specimen of this distinct 
species, which was captured at the foot of Mount Torlesse 
early in March. 

Section II. 

Wings with four longitudinal veins. 

Sub-family II. LESTREM1NA. 

Wings with at least four longitudinal veins, or at most live; 
sometimes a rudimentary vein behind the fifth. The addi¬ 
tional vein is placed between the two veins corresponding 
to the second and third of the first sub-family, and is 
generally furcate. Ocelli nearly always present. First 
tarsal joint not shortened. 

I. Ocelli extant. 

A. Wings with four longitudinal veins; the third not furcate; 
the fourth furcate, representing the fourth and fifth longi¬ 
tudinal veins of other genera coaleBcent for the first half of 
their course. 

Genus I. Campylomyza, Meigen. (Plate VII., fig. 1.) 
Antennae 2+6 to 2+23 jointed, moniliform, verticillate; joints 
ovate, lentiform, or cylindrical, with long pedicels in the 
male and Bessile in the female, or sessile in both sexes. 
Wings large, considerably rounded at the apex; in some 
cases the base of the wing is cuneiform, in other cases the 
posterior angle is prominently rounded; hairs often scaly; 
long cross-vein. 

a. Wings cuneiformly narrowed at the base. 
Cammkmyea tenuis, n. sp. Body, 0*038 x 0*013; antenna, 
0*027; wings, 0*049 x 0 025. 

Antenna grey, 2 + 9 joints; basal joints of flagellum 
rather large, globose, not quite so long as their pedicels; 
gradually decreasing in size towards the apex; ornamented 
with long verticils directed forward and just reaching a little 
beyond the base of the succeeding joint. Thorax short and 
broad, black or dark-brown, but paler on the lateral margins; 
a few long black hairs arise from its surface. Soutolluin 
large, semicircular, grey. Halteres white, with very elongated 
pyriform dubs, on which some black hairs are situated. Ab¬ 
domen pale, testaceous, with black hairs scattered over its. 
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surface. Genital appendages elongated. Legs slightly paler 
than the abdomen; femur rather stout, shorter than tibia; 
very few Hairs on any of the joints. Wings slightly smoky. 
First longitudinal rather distant from the costa, about half as 
long as the wing; second longitudinal ends slightly beyond 
the apex of the wing; basal portion more than five times the 
length of the transverse. vein; third longitudinal very pale, 
issuing from the basal portion of second longitudinal at a little 
beyond half its length, disappearing before the margin; fourth 
longitudinal with a long anterior branch, nearly straight, 
posterior branch distinct, and strongly arcuated. Surface of 
wing covered with black hairs. 

Lincoln, November. 

4Jampylomyza lineolnicnsis. Male. Antenna*, 0048; wings, 
0 044 x 0 025; body, 0 027 x 0 006. 

Antennas brown; joints of scapua slightly compressed; 
joints of flagellum thirteen in number, large, globose, de¬ 
creasing in size from below upwards ; pedicels nearly twice 
as long as the joints; verticils black, long, pointing forwards, 
just reaching the base of the succeeding joint; terminal joint 
much smaller than the rest, oval, rather longer than its pedicel, 
its verticils slender. Thorax about as broad as long, black, 
but ornamented with a few golden-yellow hairs. Seutellum 
semicircular, black. Hal teres with slender pedicels and a 
circular white club. Abdomen black, slightly haired. Legs 
light-brown, rather short and robust, not hairy. Femora 
rather longer than the tibia. Wings pellucid. First longi¬ 
tudinal joins the costa at about half its length, part beyoud 
the transverse vein about twice its length; second longitudinal 
bent at junction of third longitudinal and of transverse vein, 
afterwards strongly arcuated, joining margin beyond the apex ; 
basal part about five times the length of transverse vein; 
third longitudinal arising at about two-thirds of its length; 
third longitudinal very faint, disappearing before reaching the 
margin; fourth longitudinal faint, anterior branch nearly 
straight. Surface of wings covered sparingly with black hairs. 
Lincoln, November. Only two specimens. 

Campylomyza mitmta , n, sp. Female. Antenna, 0*011; 
wings, 0*035 x 0 014; body, 0*028 x 0005. 

Antentue dark-brown, 2 + 7 jointed; joints of flagellum 
with very short pedicels, brooder than long, ornamented rather 
sparingly with long radiating verticils; terminal joint oval, 
father longer than the others, and ornamented in the same 
^manner* Thorax dark-brown, with lateral margins much 
lighter. Halteres with slender white pedicels and a small 
White dub. .Abdomen smoky-brown, darker at the posterior 
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border of the segments. Legs short, the same colour as the 
abdomen, rather hairy. Wings hyaline. First longitudinal 
about half as long as the wing, part beyond the transverse 
vein about as long as the transverse vein ; second longitudinal 
vein distinct, only slightly bent, joining the margin distinctly 
before the apex of the wing; third longitudinal very indis¬ 
tinct, disappearing long before the margin is reached ; fourth 
longitudinal indistinct, anterior branch long and nearly straight. 
Surface of the wings covered with a few scattered black hairs. 

I have only one specimen, taken at Lincoln in February. 

Campylomzyanitida t n. sp. Female. Antennce, 0 028; wings, 

0 038 x 0 018; body, 0*033 x 0 008. 

Antennas dork-brown ; joints of flagellum thirteen in num¬ 
ber, oval, about twice the length of their pedicels, ornamented 
with a few straight radiating verticils ; terminal joint smaller 
than the others, without any projection. Thorax black and 
shining, without any hairs. Scutellum light-brown, oval. 
Haltercs with a moderate pedicel and a small white club. 
Abdomen cinereous, narrowing considerably posteriorly, sur¬ 
face with a few scattered hairs. Legs light-brown; femora 
and tibiae robust, with a few scattered black hairs; first joint 
of tarsus double the length of the second; the others are 
always slightly shorter than the preceding joint, except the 
last, which is longer than the fourth. Wings slightly smoky. 
First longitudinal less than half the length of the costa; 
transverse vein long, but slightly shorter than that part of 
the first longitudinal beyond the point of junction ; second 
longitudinal very distinct, distant from first longitudinal, 
joining margin at the apex ; third longitudinal very indis¬ 
tinct, disappearing long before the margin ; fourth longi¬ 
tudinal fairly distinct, but both branches disappear before 
they reach the margin. Surface of the wing with scattered 
black hairs. 

Lincoln, February. 

Campylonvyza hvrta , n. sp. Wings, 0 044 x 0 019body, 

0 038 x 0 006. 

Antennae apparently 2 +11 joints; joints of flagellum 
dark-brown, almost seBsile, ornamented with a few short 
verticils; terminal joint equal to the others in size. Thorax 
dark-brown, almost smooth. Scutellum dark-brown. Hal- 
teres with a large club, almost black from the clothing of 
short hairs. Abdomen nearly cylindrical, but bulging out at 
the segments; dark-brown, but lighter than the thorax and 
scutellum. Legs short, dull light-yellow, ornamented with 
rather long black hairs; all the joints are rather stout. 
Wings hyaline, surface covered with long black hairs. Fir st 
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longitudinal vein about half the length of the costa, part 
beyond junction with transverse vein slightly longer tnau 
transverse vein; basal portion of the second longitudinal 
About four times as long as the transverse vein, only slightly 
arcuated, joining the margin before the apex of the wing; 
third longitudinal very indistinct, proceeding from the second 
longitudinal about two-thirds of the length of second longi¬ 
tudinal; fourth longitudinal very indistinct, anterior branch 
rather long and only slightly bent. 

I have only one specimen, and its antennas are so con¬ 
torted as to render it almost impossible to count the joints 
or measure thoir length. Lincoln, February. 

Campylomyza squamata , n. sp. Female. Antennae, 0 037 ; 
wings, 0-057 x 0 025; body, 0 042 x 0*011. 

Antennas light-brown, 2 + 10 jointed; joints of scapus 
lentiform, not hairy; joints of flagellum nearly globose, about 
half as long as their pedicels, last two joints much smaller 
than the rest, and with much shorter pedicels ; terminal joint 
oval; all flagellar joints ornamented with long verticils 
directed forward ana reaching to about the middle of tho 
succeeding joint. Thorax black, almost destitute of hairs. 
Scutellum dark-brown. Ilalleros with short pedicels and 
small club. Abdomen black, covered with black hairs ; geni¬ 
talia orange. Legs light dull-yellow, the posterior pair being 
much longer than the two anterior pairs; femora and tibite 
robust, covered with short black scaly hairs, very loosely 
attached. Wings pellucid. Veins light-brown, rather incon¬ 
spicuous owing to the thick covering of scaly black hairs 
spread over the surface of the membrane; first longitudinal 
slightly more than half the length of the wing; transverse 
vein situated rather more than its own length from the end of 
the first longitudinal; second longitudinal ending at the apex ; 
third longitudinal arising about two-thirds of the length of the 
basal portion of second longitudinal, disappears long before 
reaching the margin; anterior branch of fourth longitudinal 
distinct, arouated, reaching the margin; posterior branch only 
slightly bent, does not reach the margin. 

I have only one specimen, taken at Lincoln in September. 

B. Wings rounded at the base . 

Campylomyza magna, n. sp. Female, Antennas, 0 017; wings, 
0 088 x 0*089; body, 0*088 x 0*016. 

Antennas dark-brown, 2 + 10 jointed, nearly cylindrical; 
joints of scapus only slightly hairy; flagellar joints sessile, 
covered with a short pubescence; terminal joint the smallest. 
Falpi short and stout, brown. Thorax black, a central wedge- 
shaped portion shining, but the rest dull. Halteres with a 
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short brown pedicel, but a large cinereous club.- Abdomen 
cylindrical, terminating in a short ovipositor. Abdomen 
clothed with short black hairs. Legs short and rather robust, 
dark-brown; first joint of the tarsus about half as long as 
the tibia and about double the length of the second joint; 
very few hairs on any of the joints. Wings smoky. Second 
longitudinal and costa dark-brown, the others lighter; distinct 
indication of auxiliary vein, but it does not join the costa; 
first longitudinal rather more than half the length of the 
wing, bending down at the junction of the transverse vein, 
which is only one-fifth of the length of remaining portion of 
first longitudinal; basal portion of second longitudinal about 
one-third of the length of vein, only slightly bent, joins 
margin before the apex of the wing; third longitudinal very 
indistinct, arising from second longitudinal at a little beyond 
a third of length of basal portion, cannot be followed more 
than a third of the distanco to the margin; fourth longitudinal 
distinct, anterior branch only slightly bent, posterior branch 
almost at right angles, disappears before reaching the posterior 
margin of the wing. Posterior angle of the wing pronounced. 
Surface covered with a minute brown pubescence. 

1 have only one specimen of this large distinct species, 
taken at Lincoln in December, 1893. 

CampyUmyza robusta, n. sp. Male. Antennas, 0-024; wings, 

6-070 x 0 031; body, 0 055 x 0 011. 

Antenme black, 2+11 jointed; flagellar joints almost 
globose; pedicels about a quarter the length of the joints; 
all the joints are covered with hairs, but there are no 
verticils; subtermiual joint oval, and longer than the others, 
which are slightly compressed longitudinally; terminal joint 
much smaller than the others, apparently without a pedicel. 
Thorax black, clothed sparingly with light-coloured hairs. 
Scutellum black. Halteres with short thick brown pedicels, 
ending in rather a large oval cinereous club. Abdomen very 
dark brown, covered with scattered black hairs. Legs light- 
brown ; femora about the same length as the tibiae, thick, 
clothed sparingly with light-coloured hairs. Wings with a 
distinct anal angle, rather smoky, covered with black hairs. 
First longitudinal less than half the length of the wing, part 
beyond point of origin of transverse vein about four times the 
length of transverse vein; second longitudinal slightly bent, 
ending a very little before apex of the wing, very distinct : 
third longitudinal very indistinct, arising a little beyond 
middle point Of basal portion of second longitudinal; both 
branches of fourth longitudinal distinct, but the posterior 
branch does not reach the margin. 

.Lincoln, February. 
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Campylomyza ordinana , n. sp. (Plate V., fig. 5.) Male and 
female. Antennae, 0 012 ; wings, 0 063 x 0 029; body, 
0 052 x 0*007. 

Antennae light-brown, 2 + 10 joints; first joint of scapus 
large, globose, second much smaller; lowest joint of flagel¬ 
lum lighter than the rest, oval, others subglobose, with pedi¬ 
cels about half their length; ornamented with numerous 
verticils about twice as long as the diameter of the joints; 
terminal joint oval, much smaller than the rest. Thorax 
dark-brown, with a few hairs. Scutellum semicircular, brown. 
Halteres with a short pedicel tearing an elongated pyriform 
club, light-brown" in colour, and pubescent. Abdomen dark- 
brown, ornamented with numerous brown hairs. Legs more 
elongated than usual; femora and tibiae robust; very light 
brown or pale-yellow, thinly clothed with rather long light- 
coloured hairs. Wings rather smoky, clothed with rather a 
thick covering of light-brown hairs. Blight rudiment of 
auxiliary vein; first longitudinal less than half the length 
of the wing, part beyond point of origin of transverse vein 
about twice the length of the transverse vein; second longi¬ 
tudinal slightly curved, ending at the apex of the wing. Third 
longitudinal indistinct, disappearing a little distance from the 
margin ; fourth longitudinal indistinct, anterior branch nearly 
straight, reaching the margin, posterior branch nearly at right 
angles to it, and disappearing close to the margin. 

Two specimens, one male and one female. Lincoln, Feb¬ 
ruary. 

Genus Lestbemia, Macqu&rt. 

Antenna moniliforin, verticillato, in the male 2 + 14, in the 
female 2 + 9 to 2 + 10 jointed; the joints in the male 
almost ovate, pedicelted; in the female more cylindrical, 
with short pedicels. Wings large, moderately broad, 
with prominent posterior angle. First longitudinal vein 
very short; second longitudinal short, running rather 
close*to costa, joining the border much before the apex of 
the wing; third longitudinal vein with a very long fork; 
cross-vein small beyond the middle of the first longitudinal 
vein. 

Bkttse records no species from Australia, but says the 
genus is represented by a few American and European species. 

There seems to be some doubt as to whether ocelli are pre¬ 
sent in the European species. As shown in Plate VI., fig. 4, 
three ocelli are always present in the New Zealand species. 

Jjettreinia now-$ealandia t a. sp. (Plate VI., fig. 1.) Female. 
Antenna, 0*083 (largest), 6*014 (smallest); wing, 0*126 x 
0*060 (largest), 0*071 x 0*028 (smallest); body, 0*122 x 
0*022 (largest), 0*060 x 0*014 (smallest). 
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Antenna) dark-brown; joints cylindrical, with very short 
pedicels; terminal about half as long again as the penultimate 
joint; a circlet of short verticils arises from the basal portion 
of each joint. Lower portion of frons black. Three ocelli, 
situated in a triangle just above point of insertion of the 
antennae. Compound eyes far apart, emarginate, the antennas 
being situated in the bend in the outline. The antenn® are 
nearly surrounded by a single row of facets, bead-like in ap¬ 
pearance. Palpi light-yellow. Thorax dark-brown, hood- 
shaped ; two stripes of lighter colour inclined to one another 
like the sides of a wedge, the point directed posteriorly; on 
these stripes long hairs are situated. Scutellum dark-brown, 
with a row of hairs aloug posterior margin. Haltures with 
short pedicels ending in elongate pyriform clubs ; light - 
brown in colour, with scattered black hairs. Abdomen dark- 
brown, anterior portion of third und succeeding segments 
light-brown. Surface of all the segmeuts with slender light- 
coloured hairs. Legs not much longer than the abdomen; 
light-brown femora, rather shorter than tibi®; latter light* 

{ )ink at the tip; first joint of tarsus more than double the 
ength of the second, others all shorter than the one pre¬ 
ceding them. Wings pellucid, covered with scattered short 
black hairs. Costal and second longitudinal pink; rudiment 
of auxiliary vein present; first longitudinal more than one- 
third the length of the wing, cross-vein near its tip very 
oblique; second longitudinal ending long before the tip of 
the wing; third longitudinal branching out of second just be¬ 
fore junction with cross-vein, fork long, both branches wavy, 
anterior branch ends at the tip of the wing; fourth longitu¬ 
dinal commencing nearer base of wing than third longitudinal, 
nearly straight, almost disappears before reaching the margin; 
fifth longitudinal distinct, strongly arcuated; sixth longitu¬ 
dinal short, lying close alongside fifth longitudinal. Posterior 
angle of the wing very distinct. 

Lincoln. Fairly common, especially in very early spring, 
but is found all the year round. 

Male. Antenn®, 0*055 (largest), 0035 (smallest); wing, 
0*077 x 0*030 (largest), 0*060 X 0 024 (smallest); body, 
0052 x0*011 (largest), 0*046x0*011 (smallest). (PlateVi., 
fig. 2.) 

Antennas light-brown, 2 + 14 joints; joints cylindrical, 
with pedicels twice their length; all the joints appear double; 
ornamented with rather long verticils arising from the con¬ 
striction in the middle of the joint; terminal joint oval, larger 
than those immediately preceding. 

At first 1 thought that there were three distinct species, 
which, on examination, proved to differ only in size. This, 



Mahshall, —On New Zealand Diptera . 249 

however, is very marked, though not constant enough to 
constitute distinct species. In all other particulars but size 
all my specimens are exactly identical; the antenna*, veins o{ 
the wings, and other organs show no variation. I have not 
been able to examine the palpi in auy but a very few speci¬ 
mens, but, so far as I have been able to ascertain, the structure 
is constant. 

All measurements given above are in inches. 


EXPLANATION OP PLATES. 

Plate V. 

Fig. 1. Miastor agricoke, female. 

Fig. 2. Gecidomyta destructor, male. The only object of this diagram is 
to illustrate the difference between this genus and Dipiosis . 

Fig. 8. Dipiosis dubia , female. 

Fig. 4. Kpidosis magna , male. 

Fig. 5. Campylomysa ordinaria , female. 

These figures were all drawn from dried specimens. Their chief 
objeot is to illustrate the difference between the various genera to whioh 
they belong. They should not be relied ou for specific characters. 

Plate VI. 

Fig. 1. Lestremia novce-sealandke, female, 

Fig. 2. * male. 

Fig. 8. Side view of Bpidosis aurea (antennas broken). 

Fig. 4. Head of Lestremia notw-sealandia: o, ocoiput; e, compound eye; 
/, front; g, ocelli; a, auttmnse ; p , palpi. 

Plate VII. 

Fig. 1. Portion of antenna of Campylomysa . 

Fig. 2. Portion of antenna of male of Dipiosis wanganuiensis. 

Fig. 3. Male of Dipiosis fragilis. 

Fig. 4. Diagram of ideal dipterous wing. 

Cells . 

A. First coital cell. 

B. Seoond costal cell. 

0. Third costal oell. 

D. Marginal oell. 

E. Submarginal cell. 

F. First posterior oell. 

G. Seoond posterior oell. 

H. Third posterior oell. 

I. Disoa) oell. 

K. First or large basal oell. 

L. Second basal oell, or anterior of the small basal oells. 

M. Third basal oell, or posterior of the small basal oells. 

N. Anal or axillary corner of the wing. 

O. Alar appendage (alula). 

Veins, 

а. Transverse shoulder-vein, 

б. Auxiliary vein, 

e. First longitudinal vein. 
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d. Seoond longitudinal vein. 

«. Third longitudinal vein. 

/. Fourth longitudinal vein. 
g. Fifth longitudinal vein, 
a. Sixth longitudinal vein. 

t. Small or middle traneverge vein. 

k . Hinder trangveree vein. 

l, m % n, o. Costal veins. 

p. Anterior basal transvorse vein. 
g. Posterior basal transverse vein. 

r. Rudiment of a fourth trunk. 

s. Axillary inoision. 

f. Anterior branch of third longitudinal, 

u. Anterior intercalary vein. 

v. Posterior intercalary vein. 


Art, XXV .—New Zealand Diptera : No. £.—Myceto- 

philidsQ. 

By P. Marshall, M.A., B.Sc., F.Q.8., Lecturer on Natural 
Science, Lincoln College. 

I Read before the Philosophical Institute of Canterbury, 5th June, 

189, 5 .] 

Plates VIH-Xm. 

Ik common with the other families of smaller flies, the 
MycetophilidcB have suffered sadly from neglect at the hands 
of New Zealand entomologists. The only species hitherto 
recorded as existing in this colony were described by Captain 
Hutton in the “ Catalogue of the New Zealand Diptera.*' He 
there gives descriptions of two species, one of which he places 
in the genus Mycetophila , and the other in the genus Platyura. 
The specimens from which Captain Hutton drew his descrip¬ 
tions are fortunately still extant in the museum of Lincoln 
Agricultural College, so I have been able to examine them; 
but I am unable to agree with Captain Hutton as to the place 
he assigns them in tho classification of the Mycetophuidm . 
For reasons that will be given later on, I have deemed it 
necessary to establish new genera for both these flies, as they 
possess characters that certainly will not allow them to to 
placed in any previously-described genera. So far as my 
observations on the New Zealand representatives of this 
family have gone, 1 have been struck with the great diversity 
of type and structure that is exhibited by our species, for out 
of seven sub-sections into which the family is divided six are 
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abundantly represented in this colony. This is the more re¬ 
markable when one considers that all the Australian forms 
hitherto described are included in four of these sub-sections. In 
the majority of these divisions there are insects that differ 
radically from any previously-established genera, and for these 
new genera have been established, though with considerable 
reluctance in one or two cases. The insects of this family 
can easily be distinguished from all others by their strongly- 
curved thorax, and legs armed with strong spurs, as well as by 
the arrangement of the veins of the wings. They can be taken 
very commonly on windows facing shady gardens at almost 
any time throughout the year. They ore abundant in the 
early spring, and at Lincoln a few stragglers will be found as 
late as the middle of June. At Wanganui no less than ten 
distinct species could be found as late as the middle of July, 
and would doubtless be as numerous right through the winter. 
In their native haunts they can be taken abundantly by 
sweeping the undergrowth and ferns in all damp bush through¬ 
out the summer and the greater part of winter. Though 
usually small insects, one of our native species is more than 
an inch in expanse of wings, and to a casual observer would 
appear to belong to the Tipulida rather than to the Myce- 
tophilidm . 

In the present paper I give descriptions of thirty-five 
species, of which the majority belong to old-established 
genera. They are distributed as follows : Macrocera , 4 
species; Bolitophila , 1; Ceroplalns , 8 ; Piatynra , 4 ; Scw- 
phila, 1; Tetragoncnra , 1; Brachydicrania , 1; Aphelomcra, l; 
Mycetophila , 6. Of these genera, species of Macrocera , Cero - 
plains t Piatynra , Sciophila , and Mycetophila have been de¬ 
scribed from* Australia and the Old World. Species of Boli¬ 
tophila and Tetragmenra have been described from the Old 
World, but not from Australia; while the genera Heleropterna 
and Brachydicrania have been established for insects recently 
described from Australia. Of the new genera established in 
this paper, the first three belong to the sub-section Myceto - 
him in which there were but three previously-existing 
genera, containing but few species, all of which have been 
described from the Old World, Australia, so far, not having 
been shown to possess any. Two of the new genera are in 
some respects highly jpeculiar, and without doubt form a very' 
interesting feature of the New Zealand Diptera. The other 
new genera belong to well-represented sub-sections, and have 
many characteristics in Common with previously-described 

S nera, but, owing to the rigid manner in which the genera of 
is family are described, and the slight variations that are 
considered .sufficient' to justify their separation, they cannot 
be plac^d in any of the old genera. Borne of the genera here 
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described may very possibly be discarded subsequently, when 
our insects have been further investigated. Many that are here 
described as species may afterwards be reduced to varieties, 
while some of my varieties may very probably be raised to the 
rank of species* But, though blunders have been made, none 
of the genera and species described in this paper have be£n 
separated from others without considerable thought and care 
where the issue seemed in any way doubtful. 

Classification. 

Winnertz, the great authority on this family of flies, 
divided it into a large number of genera, separated from one 
another by what at first sight appear to be comparatively in¬ 
significant characteristics. His classification lias been adopted 
by all subsequent workers at the family, and has always Seen 
found thoroughly satisfactory. Although it may seem in some 
ways unnecessary to establish so many genera, yet if some 
were eliminated the remainder would contain such an enormous 
number of species that it would be necessary to establish sub* 
genera and other minor divisions in order to provide for their 
thorough, systematic classification. The family is divided by 
Winnertz into three sections, according to the characters of 
the alar venation. All of these sections are numerously repre¬ 
sented in New Zealand. The last sub-section of all, Myceto- 
philince , is divided into three classes, according to the number 
and position of the ocelli. It is this division that seems to me 
somewhat unsatisfactory so far as some of our New Zealand 
species are concerned. In one genus, for instance, which I 
have called Anomala , there are two species evidently closely 
allied, but differing in size, coloration, and other specific 
characters; in addition to merely specific distinction, how¬ 
ever, the larger species has only two ocelli, and the other un¬ 
doubtedly has three, and on account of this difference would, 
if Winnertz 1 classification were strictly adhered to, have to 
be placed not only in distinct genera, but even in different 
classes. As the two species are evidently so closely allied I 
have included them both in the same genus, and hope subse¬ 
quently to come across other species showing a transition, 
and therefore justifying my classification. The first section is 
divided into five sub-sections, of which all but the first have 
New Zealand representatives. The second sub-section, Myo$* 
tobina , as far as I can ascertain, embraces but a few species, 
which are placed in three genera. I already possess four 
distinct ana in some respects peculiar species belonging to 
this sub-section, and have found it necessary to establish three 
new genera for their reception. From the comparatively 
limited area over which X have searched compared to the vast 
extent of forest-land in this country, I feel confident that 
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many more species, and probably genera, will yet be dis¬ 
covered belonging to the sub section Mycctobina. Generally 
the Mycetophilida are excessively abundant in the colony, 
owing probably to the great extent of damp bush-covered 
country, and wherever search is made new species are dig- 
covered in comparative plenty. 

The following is a resume, taken from Skuse’s “ Monograph 
of Australian MycetophHides t M of Winnertz' classification of 
the family. Only those genera are described that have so far 
been shown to possess representatives in this colony. Where 
genera of my own are mentioned their probable relation to 
other genera is indicated. 

Section I.—Second longitudinal vein arising from the fourth 
longitudinal vein, at the middle of it, or more or less before 
the middle of it. Marginal cross-vein elongated, very 
obliquely situated. Inner marginal cell dilated. Anterior 
branch of the second longitudinal vein seldom missing 
(in Diadocidia only). Anterior branch of the fourth longi¬ 
tudinal vein issuing from the base of the second longi¬ 
tudinal vein. Fifth longitudinal vein generally perfect. 
Ocelli on the front. 

Section II.—Second longitudinal vein arising from the fourth 
longitudinal vein near the root of the wing. Marginal 
cross-vein not elongated. Inner marginal cell not dilated. 
Anterior branch of the second longitudinal vein always 
present, very small, situated very near the marginal cross¬ 
vein; consequently the marginal cell is very short. An¬ 
terior branch of the fourth longitudinal vein issuing from 
the fourth longitudinal vein beyond, at, or before the 
middle of it. Fifth longitudinal vein incomplete. Three 
ocelli on the front. 

Section III.—Second longitudinal vein, marginal cross-vein, 
fifth longitudinal vein, and inner marginal cell as in 
the last section. Anterior branch of second longitudinal 
vein always missing; therefore only two submarginal cells. 
Anterior branch of the fourth longitudinal vein arising 
from the fourth longitudinal vein beyond, at, or before the 
middle of it, rarely missing, more rarely still the anterior 
branch of the third longitudinal vein missing. Ocelli 
three, or only two—namely: (A) Three on tne front; 
(£) three, one on the inner margin of each of the com¬ 
pound eyes, the third always very small, situated in 
the middle of the anterior margin of the front; (C) 
two, one on the inner margin of each of the compound 
eyes. 
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Summary of the Genera at present known in New Zealand. 
SECTION 1. 

Sub-section I. Diadocidtn.«. 

Sub-section II. Mycbtobinas. 

Anterior branch of the second longitudinal vein large, end¬ 
ing in the costa, and forming with the second longitudinal a 
fork having its base at or beyond the marginal cross-vein. 
Anterior branch of the fourth longitudinal vein and the third 
longitudinal vein issuing from the second longitudinal vein. 
Fifth longitudinal vein perfect. Inner marginal cell large. 
Surface of the wing hairy, or only microscopically pubescent. 

Genus Nervijuncta , gen. nov. 

Anterior branch of the second longitudinal vein and the 
second longitudinal vein forming a fork having its base beyond 
the marginal cross-vein; base of the fork Tying just before 
the base of the third submarginal cell. Surface of the wing 
hairy. Third longitudinal vein arising from the second longi¬ 
tudinal vein beyond the apex of the inner marginal cell. 

This genus is closely allied to Ditomyia t but differs from it 
in the third longitudinal vein arising beyond the apex of the 
inner marginal cell. 

Genus Cyrtoneura , gen. nov. 

Auxiliary vein long, complete. Anterior branch of second 
longitudinal very long. Fork formed by branches of second 
longitudinal with its apex lying behind the apex of the fork of 
the third longitudinal vein. Both branches of second longitu¬ 
dinal vein highly arcuated. Surface of wings slightly hairy. 

This genus is very different from any previously described. 
It should probably occupy the first place in the sub-section. 

Genus Huttonia , gen. nov. 

Auxiliary yein absent. Fork formed by the branches of 
the second longitudinal vein, long. Anterior branch of third 
longitudinal represented by a rudiment extending a short dis¬ 
tance into the disc from the posterior margin. Posterior 
branch of third longitudinal also oisconnected, but longer than 
the anterior branch. Anterior branch of fourth longitudinal 
also disconnected, but longer than the others. 

This genus is also very distinct from any previously de¬ 
scribed. It should occupy the last place in the sub-section. 

Sub-section III. BoLiTOPaaoitaj. 

Genus BoUtophila f Meig. 

Anterior branch of second longitudinal vein short, lying 
almost vertically to the costa or to the first longitudbud^vein 
(occasionally absent), and forming with the second'longitu* 
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dinal a fork with a long petiole. From the second longitu¬ 
dinal vein, bent angularly in the vicinity of the root, issue the 
anterior branch of the fourth longitudinal and the third longi¬ 
tudinal vein. Fifth longitudinal vein perfect. Inner marginal 
cell large, moderately dilated. Surface of wing microscopi¬ 
cally pubescent. Antennae very long, setiform, 

TniB genus is represented by one species in New Zealand; 
none have been described from Australia. The New Zealand 
species has no anterior branch of second longitudinal, and the 
antennae are not long. 

Sub-section IV. Macuoceiunje. 

Genus Macrocera , Meig. 

Anterior branch of second longitudinal vein small (occasion¬ 
ally absent), lying in an oblique position, running into the 
costa, and forming a fork with a long petiole with the strongly- 
curved second longitudinal. Anterior branch of the fourth 
longitudinal vein arising from the second longitudinal vein 
near the base; the third longitudinal vein arising from the 
same vein a little anterior to the anterior branch of the fourth 
longitudinal. Fifth longitudinal vein perfect. Inner marginal 
cell small, moderately dilated. Surface of the wing micro¬ 
scopically pubescent, rarely more hairy. Antennae very long, 
filiform. 

This genus is almost cosmopolitan. It is represented by 
several species in New Zealand and Australia. 

Sub-section V. Ceroplatinas. 

Anterior branch of second longitudinal vein small, joining 
the costa or first longitudinal, forming a fork with a long 
petiole. Anterior branch of the fourth longitudinal vein 
arising nearer the base of the latter. Fifth longitudinal vein 
complete or incomplete. Inner marginal cell short, moderately 
dilated. Surface of the wing microscopically pubescent. 

Genus Oeroplatm . 

Antennae broadly flattened. Palpi not incurved. Legs 
long and slender. Auxiliary vein reaching the costa before 
the origin of the third longitudinal vein. 

This genus is represented by several species in New Zea¬ 
land. In the present paper I describe three. 

Genus Blatyura, 

Antennas not broadly flattened, somewhat compressed, 
3 li jointed. Palpi incurved. Auxiliary vein usually 
united to the first longitudinal by the subcostal cross-vein. 
Anterior branoh of the second longitudinal vein short, ending 
either in the first longitudinal or in the costal vein. Third 
submatginal cell with a very short petiole. 
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SECTION II. 

Sub-section VI. Sciophilin/b. 

Genus Sciophila. 

Tip of the costal vein uniting with the tip of the second 
longitudinal vein at the apex of the wing. Base of the second 
posterior coll nearer to the root of the wing than the base of 
the third submarginal cell. Auxiliary sometimes complete 
and terminating in tho costa above the marginal cell, and 
sometimes incomplete. Surface of the wing microscopically 
pubescent. Intermediate coxae of the male sometimes with 
an upward-bent spine. 

I have only one Rpecies belonging to this genus, and of 
that I have grave doubts, but I place it here until I can obtain 
better specimens. 

Genus Parviccllula , nov. gen. 

Costal vein extending considerably beyond the apex of the 
second longitudinal vein, but not reaching the apex of the 
wing. Auxiliary vein rather stout, almost one-third the length 
of the wing. Subcostal cross-vein situated near the apex of 
the inner marginal cell. Petiole of second longitudinal vein 
very short. Fourth longitudinal vein unbranchea. 

I have only one species of this genus. It is rather common 
at Lincoln towards the end of the summer. 

Genus Tetragoneum , Winn. 

Costal vein extending far beyond the tip of the second 
longitudinal vein, but not as far as the apex of the wing. 
Auxiliary vein small, bent posteriorly, ending in the first 
longitudinal vein far before the marginal cell, or shortened to 
a tooth. The marginal cell far beyond the middle of the first 
longitudinal vein. Inner marginal cell much lengthened. Fork 
of the third longitudinal vein with a moderately long petiole. 
Base of the second posterior cell lying before the base of the 
third 8ubmarginal cell. Surface of the wing microscopically 
pubescent. 

I have only one Bpecies of this genus. 

SECTION III. 

Sub-section VII. MycetophilinJk. 

A. Three ocelli on the front , 

Genus Aneura, gen. nov. 

Costal vein reaching the apex of the wing. Auxiliary vein 
more than one-third the length of the wing. Subcostal cross- 
vein absent. Second longitudinal vein ending in the costa 
some distance before its apex. Fourth longitudinal vein 
forked. 
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I have only on© species of this genus. It is distinguished 
from nearly all the other genera of this sub-section by the 
absence of the subcostal cross-vein. 

Genus Euryccras, nov. gen. 

Costal vein extending beyond the tip of the second longi¬ 
tudinal vein, but not reaching the apex of the wing. Auxiliary 
vein ending in the costa at about one-third the length of the 
wing; subcostal cross-vein situated about half-way along it. 
Basal portion of the second longitudinal vein and the marginal 
cross-vein equally long. Inner marginal cell short. Third 
longitudinal completo. Surface of the wing distinctly hairy. 
Antennae compressed. 

I have only one species of this genus. 

Genus Anomala , nov. gen. 

Second longitudinal joining costa not far before the apex 
of the wing. Costa nearly reaching apex of wing. Subcostal 
cross-vein missing. Inner marginal cell Bomewhat lengthened, 
but its apex lies some distance before base of second sub¬ 
marginal cell. Fork of third longitudinal vein short, its 
petiole rather long. Base of the second posterior cell situated 
before the origin of third longitudinal vein. 

This genus includes two species, both of which are com¬ 
mon. It is closely allied to Leva, Atelcia , and Ccelosia . 

Genus Aphelomera , Sk. 

Costal vein extending far beyond the tip of the second 
longitudinal vein, but stopping before the apex of the wing, 
Auxiliary vein joining the costa a short distance before the 
marginal cross-vein; no subcostal oross-vein. Marginal cross¬ 
vein situated very much before the middle of the first longi¬ 
tudinal vein. Third lougifcudinal vein detached from the 
second longitudinal, starting in the wing-disk beyond the 
margmal cross-vein; no anterior branch. Anterior branch of 
the fourth longitudinal vein quite detached, appearing as a 
short piece of a vein joining the margin. Fifth longitudinal 
vein very rudimentary. Wing microscopically pubescent. 
Abdomen with six segments. 

I have only one species belonging to this Australian genus. 
Genus Qyebneura , nov, gen. 

Auxiliary vein represented by a rudiment. First longi¬ 
tudinal vein ending at about half the distance along the wing. 
Second longitudinal vein detached at the base, ending some 
distance before the apex of the wing, and before the end of 
tfaoeosta. . Third longitudinal vein detached at the base, end* 
ihg a little beyond the apex of the wing; posterior branch 
missing. Fourth longitudinal vein detached at the base. 
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Fifth longitudinal vein complete, joined beyond half its length 
by a vein probably corresponding to the posterior branch of 
the fourth longitudinal vein, 

I have only one species of this genus. 

Genus Paradoxa, nov. gen. , 

Auxiliary vein represented by a rudiment. Costa ending 
some distance before apex of the wing. First longitudinal vein 
ending in the costa about half-way along the wing. Second 
longitudinal ending iu the costa some distance before its end. 
Third longitudinal vein with rather short petiole and long 
fork ; posterior branch slightly detached at its base. Fourth 
longitudinal not forked. Fifth longitudinal as in Cycloneivra. 

I have only one species of this genus. 

B. Three ocelli , one on the inner border of each of the compound 
eyes , the third one situated in the middle of the anterior 
border of the front . 

Subcostal cross-vein missing. Surface of the wing micro¬ 
scopically pubescent. Abdomen of the male with six 
segments. 

Genas Zygomyia , Winn. 

Tips of the costal and second longitudinal veins uniting far 
before the apex of the wing. Auxiliary vein incomplete, bent 
anteriorly, gradually disappearing or only forming a tooth. 
Apex of the inner marginal cell not situated beyond the base 
of the second submarginal cell. Petiole of the fork of the 
third longitudinal very short. Anterior branch of the fourth 
longitudinal vein wanting. Fifth longitudinal vein incomplete. 
Sixth longitudinal vein in most cases longer. 

I have two species belonging to this genus. 

0 . Two ocelli , one on the intier border of each of the compound 
eyes . 

Surface of the wing microscopically pubescent. Costal vein 
not extending beyond the tip of the second longitudinal 
vein. Subcostal cross-vein missing. 

Genus Mycetophila , Meig. 

Auxiliary vein incomplete, bent anteriorly. Apex of the 
inner marginal cell lying over the base of the second sub- 
znarginal cell. Branches of the fourth longitudinal fork 
inclined towards one another at their tips. Fork of the third 
longitudinal vein with a very short petiole, or almost sessile. 
Base of the second posterior cell before, under, or a little 
beyond the base of the second submarginal cell. Fifth longi¬ 
tudinal vein incomplete, broken off before the base of the 
second posterior cell, or disappearing. Abdomen of the male 
with six segments. 
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Genus Brachydicranux , 8k. 

Auxiliary vein incomplete, very short, bent posteriorly* 
Apex of the inner marginal cell lying over the base of the 
second submarginal cell Pork of the third longitudinal vein 
with a very short petiole. Second posterior cell small, its 
base situated far beyond the base of the second submarginal 
•cell. Branches of the fourth longitudinal fork divergent. 
Fifth longitudinal incomplete, long, ending just before the 
base of the second posterior cell. Sixth longitudinal vein 
longer. Abdomen of the male with six segments. 

Genus Brevicornu , uov. gen. 

This genus is separated from Mycetophila by the character 
of the antennae. 

CHARACTERS OF THE FAMILY. 

The larvae of the Mycetophilidm are generally cylindrical, 
attenuated towards both extremities, soft, fleshy, smooth or 
a little wrinkled, moist, often viscous, more or less translu¬ 
cent, with twelve more or less clearly determinable segments 
in addition to the head. Stigmata placed—one pair on the 
first segment of the thoracic region, and one pair on each of 
the abdominal segments from the first to the seventh inclusive. 
Head horny. 3bort mandibles and palpi occasionally present, 
and also rudimentary antennae. The larvae differ very much 
in appearance and form, not only in the different genera, but 
also m different species of the same genera. 

The only observations that have hitherto been published are 
some notes by Mr. G. V. Hudson on the larva of Bolitophila 
tummosa (Trans. N.Z. Inst., vol. xxiii., p. 47). This larva is 
abundant in all damp and dark bush-gullies in many parts of 
the colony. It lives suspended in a glutinous web, formed of 
material which is probably secreted by the salivary glands, 
though it seems to cover the whole surface of the body. It 
is whitish and transparent, about |iu. in length, with short 
rudimentary antennas. It emits a brilliant phosphorescent 
light, and hence has obtained the popular name of the “ New 
Zealand glow-worm/* X have not been able to ascertain 
what the larva feeds on, but probably on small mould and 
other fungi that abound in the localities where the larvae are 
found. The only other species whose larvae are known to me 
is Qeroplatete dgndyi. Professor Dendy found numerous speci¬ 
mens under logs in beech-forest on Mount Alford. One of the 
that he gave me pupated iu due time, and the imago 
escaped from the pupa-skin in February; one other pupalijci t 
but did not haten. The larvae are about Jin. or ljija. in 
length; in general shape like those of Bolitophila lunmosa^ but 
wore cylindrical, and marked with rings of ferruginous brown* 
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I have seen similar larvae in other localities, but have been 
unable to keep them. Like B* luminosa, the Ceroplatus larva 
forms a glutinous web in crannies of the log under which it 
lives, and in this web it habitually lives. It seems unable to 
orawl on any hard surface, but remains suspended in its web, 
and when it moves it enlarges the web first. These larvae are 
not luminous, in this respect differing from the lame of C. 
mas ter si , 8k. The exact function of the glutinous web I can 
do no more than guess at. It may, as mentioned above, assist 
in locomotion; it may enable the suspended larva to keep out 
of the reach of enemies such as planarian worms or preda¬ 
ceous insects. A diagram of the digestive organs of a Myceto- 
philid in Theobald's 11 British Flies M shows extremely large 
salivary glands, and he remarks that these glands usually 
extend the whole length of the body ; the glutinous material 
is probably secreted by them. The pupa of both B. luminosa 
and C . dendyi is suspended in the web formed by the larva. 

About eight hundred species of Mycetopnilidcs are at 
present known. Many of the genera appear to be almost 
cosmopolitan. All the largest genera of Europe are repre¬ 
sented in New Zealand. Judging from the very varied types 

1 have already collected, I should think that New Zealand 
will prove to be far richer in species than Australia, for, though 
the number of species described by Skuse in all probability 
represent but a small proportion of the total number, those 
described are confined to comparatively few of the sub¬ 
sections. 

IMAGO. 

External Structure. 

The head is narrower than the thorax, round or oblong or 
flattened hemispherical on the fore part, situated deep in the 
thorax. Front of both sexes broad. Eyes round or oval, 
frequently emarginate on the inner side or reniform, set with 
short hair. Ocelli three, or only two: in the former ease 
they are either disposed in a triangle, in a bent or sometimes 
a straight line on the front, or two are situated one on the. 
border of each of the compound eyes, and the third placed in 
the middle of the anterior border of the front; in the other 
case, always at the inner border of each of the compound 
eyes. Proboscis short, retired, rarely elongate or beak* 
shaped. Palpi three- or four-jointed, prominent, generally 
incurved, the first joint always very small. Antennas gene¬ 
rally arcuated, straight, or diverging sideways. 2 + 10 to 

2 + 15 jointed; the joints of the scapus distinctly set off; 
flagellar jointB pubescent, sometimes verticillate - setose. 
Thorax ovate, more or less arched. Prothorax with dose 
short pubescence, sometimes with longer hair, perhaps mixed 
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with setiferotis hair. Metathorax highly arched or perpen¬ 
dicular. Soutellum generally small, semicircular, sometimes 
large, rounded, triangular, generally setiferous; no transverse 
suture. Abdomen six- or seven-segmented, rarely eight- 
segmented, cylindrical or compressed at the sides, narrower 
at the base. Mole with a large or small anal joint hold¬ 
ing forceps ; female with an ovipositor with two terminal 
lainell®; the hair, except in a few cases, short and lying 
close. Legs sometimes long and slender, sometimes short ana 
robust. Coxae very strong and elongated. Femora broadly 
flattened, usually strong. Tibia) spurred, and with lateral 
spines, rarely without the latter ; fore ones with a spur and a 
very short spine, two bind ones with two spurs and one to 
four ranges of lateral spines on the outside, and generally 
with one range on the inner side; rarely all the tibiae un¬ 
armed. Tarsi long and slender, or short and strong; meta¬ 
tarsus frequently, prickly. Wings ovate, longer or shorter 
than the abdomen, with a broad, rounded, more or less cunei¬ 
form base. Five or six longitudinal veins, the fifth generally, 
the sixth always, rudimentary; three cross-veins, of which 
the humeral and submarginal are always present. Third and 
fourth longitudinal veins almost always, and the second longi¬ 
tudinal sometimes, forked. No discoidal cell. The first and 
fourth longitudinal veins are always complete, and form the 
most important veins issuing from the root of the wing. The 
costal vein either extends quite to the apex of the wing or 
stops rather short, The auxiliary vein is often incomplete. 
Second longitudinal vein issues from the fourth longitudinal 
vein near its middle or close to its base—in the former case 
it is broken in an angle, in the latter case it arises obliquely; 
it joinB the costa at or before the apex of the wing. The 
anterior branch of the fourth longitudinal vein issues rarely 
near the root of the second longitudinal vein. When the 
second longitudinal yein issues from the middle of the fourth 
longitudinal vein it is at the base coalesccnt with the anterior 
branch of the fourth longitudinal vein, and the third longi¬ 
tudinal vein has its origin a little below or above the marginal 
cross-vein, and its fork lies higher up in the wing-disc. In 
this arrangement the second longitudinal vein is rarely simple, 
but usually sends out an anterior branch, which runs into 
the costa or into the first longitudinal vein; this branch 
may be short or long. When the seoond longitudinal vein 
issues from the base of the first longitudinal vein the third 
longitudinal vein issues from the angle before the marginal 
cross-vein. Barely the anterior branch of the fourth longi¬ 
tudinal vein is missing, still more rarely the anterior branch 
of the thirl longitudinal vein; infrequently one of these 
branches is or both are detached at the base. Fifth longi- 
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tudinal generally only rudimentary. Between the fonrth and 
fifth longitudinals there is generally a longitudinal fold ap¬ 
pearing like a vein under ana close to the fourth longitudinal 
vein. Sixth longitudinal vein rudimentary or entirely miss¬ 
ing. 

When the marginal cell is divided by an anterior branch 
of the second longitudinal vein the cell thus formed is re- 
garded as the first submarginal cell; otherwise the cell be* 
tween the second and third longitudinals 1 b the first sub- 
marginal cell. In some genera the cells are reduced to one 
submargiual and one posterior cell. 

SUMMABY OF GENERA DESCRIBED IN THI8 
PAPER. 

Sub-section Mycktobin®. 

Cyrtoneura, gen. nov. 

Nervijuncta, gen. nov. 

Huttonia, gen. nov. 

Sub-section BomTOPHtniN.*:. 

Bolitophila, Europe and America. 

Sub-section MaOhocerinjE. 

Macrocera, Europe, America, and Australia. 

Sub-section Ceboplatikk. 

Ceroplatus, Europe, America, and Australia. 

Platywa , Europe, America, and Australia. 

Sub-section Suiophilinas, 

Sciophila, Europe, America, and Australia. 

Parvicellula, gen. nov. 

TetragoMura, Europe and America. 

Sub-section Mycetophilums. 

Aneura, gen. nov. 

Euryceras, gen. nov. 

Anomala, gen. nov. 

Paradoxa, gen. nov. 

Cyclonewra, gen. nov. 

Aphelomera, Australia. 

Zygomyia, Europe. 

Braehydiermia, Australia. 

Myeetophdla, Australia, Europe, and America. 

Brwicorm, gen. nov. 

Cyetohevea, gen. nov. 

Head oblong, broader than long, front not flattened. Bye* 
large, oval, emarginate, meeting above the antennas. Ocelli 
three, large, the central one being situated in front of the 
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others. Epistouie setose. Proboscis prominent, rather longer 
than the palpi. Palpi four-jointed; first joint short, about 
as broad as it is long; second joint long and greatly swollen, 
broadest ill the middle; third joint rather shorter, cylindrical, 
much narrower than the first two joints; fourth joint slender, 
cylindrical, longer than any of the others. Antenn© shorter 
than the thorax, 2 + 16 jointed ; first joint of scapus cu- 
puliform, twice as long and twice as broad aB the second, 
winch is also cupuliform; joints of flagellum cylindrical, 
length about three times the breadth, covered with a dense 

5 uhesceuce, central portion of each joint with stout seta*, 
'borax strongly arched, its surface covered with a thin pu¬ 
bescence ; lateral margins, with stout seta). Bcutellum small, 
fringed with long set©. Metathorax aoclivouB. Abdomen 
rather slender, broadened rather posteriorly, slightly pu¬ 
bescent, seven-segmented. Forceps of male large, almost 
fiabeUiform, not chelate, covered with set©. Legs long and 
slender; cox© stouter than the femora, setiferous at the tip 
and on the outer surface ; femora very slender, slightly pubes¬ 
cent ; tibi© long and slender, in fore-leg shorter than tarsus, 
in intermediate leg about as long as tarsus, and in posterior 
leg nearly twice the length of tarsus, fore and intermediate 
tibi© with practically uo spines, but posterior tibi© with two 
ranges; spurs rather short; tarsi pubescent, with a few 
small prickles. Wings about as long as abdomen, rather 
scaly near posterior margin, and hairy near the apex, remark¬ 
ably rounded at the apical end, and cuneiformly narrowed 
at the base. Auxiliary vein rather more than one-third the 
length of the wing, disappearing just before reaching the 
margin; first longitudinal more than two-thirds the length 
of the wing; inner marginal cell one-third the length of the 
wing; petiole of second longitudinal less than the length from 
apex of inner marginal cell to the commencement of the third 
longitudinal; anterior braneh of second longitudinal long, 
arcuated, running very gradually into costa; posterior branch 
very strongly arcuated, joining costa almost at the apex; costa 
slightly extended beyond point of junction; fork of third 
longitudinal slightly beyona fork of second; fourth longitu*; 
dinal only slightly arcuated; fifth longitudinal more strongly 
arcuated, reaching margin some distance beyond apex of inner 
marginal cell; sixth longitudinal slender, long, but incomplete. 

I have at present only received a specimen of one species 
belonging to this genus. 

Cytioneura hudeoni , sp. nov. Plate X., fig. 4; Plate XIII., 
figs. 1,2. 

Length of antenn©, 0*179; sixe of body, 0*874 x 0*062; ex- 
panee of wipg,0’752 x 0*172. 
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Atitenn® 2 + 15 jointed; first joint of aeapus yellow, 
slightly longer than brood, cyathiform ; second joint orange, 
short, cylindrical, length about equal to its diameter; both 
joints of scapus almost naked; all joints of flagellum black, 
but the first has a ring of light-yellow at its lowest end ; 
length and diameter of joints decreasing slightly from below 
upwards; all the joints are covered with a black pubescence, 
and have a few stiff black hairs near the middle. Proboscis 
moderately long, grey above but black below. Palpi four- 
jointed ; first joint grey, narrow, and short; second joint 
orange, long, and greatly swollen, clothed with yellow and 
black hairs; third moderately short and narrow, dark-brown, 
with a black pubescence; fourth about twice the length of 
the third, covered with black pubescence. Eyes emarginate, 
separated by a very narrow line just above the antennae. 
Ocelli three, two lateral large, central one moderate; situated 
almost in a line. Vertex narrow. Thorax dark-brown, with 
a narrow yellow line down tho centre, and two broad lateral 
lines meeting in a semicircle in front, and tapering towards 
one another posteriorly; another longitudinal lateral stripe 
just above the wing; the yellow is bordered with dark-brown, 
which becomes lighter away from the yellow stripes; surface 
covered with small black hairs, and a row of strong hairs is 
situated on each lateral margin. Scutellum and metathorax 
dark-brown. Epimera mottled dark-brown and light-yellow. 
Halteres with a slender pedicel, terminating in an orange- 
coloured club, dark at the base, and covered with a short 
pubescence. Abdomen of seven segments, dark-brown on the 
median line, but light-yellow on each side. Forceps of the 
male orange in colour. Legs long and slender; cox® stout, 
light-yellow in colour, but shaded with dark-brown; femora 
dark-yellow, the two posterior pairs being dark in the centre; 
fcibi® brown, long and slender, clothed with short black hairs; 
the anterior t'ibice have a single spine, the posterior have two 
short spines each; short stiff hairs at intervals; tarsi dark- 
brown, clothed with black hairs of two sizes. Wings very 
broad at apex, but cuneiformly narrowed at the base, clothed 
with scattered scales, especially near the inner margin, and 
with hairs near the apex. Auxiliary vein rudimentary; first 
longitudinal ending in costa at about five-sixths the length of 
the wing; second and third longitudinals with a common 

K tiole; anterior branch of second longitudinal very long, 
nding slightly downwards at the tip; posterior branch 
strongly bent, ending just before the end of the costa, near 
the apex of the wing; fork of the third longitudinal nearer 
the apex of the wing than that of the second; both branches 
feebly developed, and ending close behind the apex of the 
wing; both branches of fourth longitudinal well developed; 
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fifth longitudinal rudimentary. Large patch of brown at the 
apex, and another patch nearer the base. 

This very fine and remarkable species has, so far, only 
been taken near Wellington. Mr. Hudson has kindly lent me 
a specimen for drawing up this description. I have no hesi¬ 
tation in creating a new genus for its reception. 

Nekvijuncta, gen. nov. 

Head nearly round, front not flattened. Eyes large, ernar- 
ginate, almost meeting just in front of the ocelli. Ocelli 
throe, large, situated almost in a line on the front. Palpi 
four-jointed, short—first joint small; second longer and con¬ 
siderably swollen, the broadest part being in the middle ; third 
joint rather shorter than the second, cylindrical, and rather 
narrow; fourth joint longest, very slender. Antenna shorter 
than tim thorax ; first joint of scapus short and broad, 
cupuliform; second joint twice the length of the first and not 
so broad, almost cylindrical; flagellum slender, cylindrical, 
2 4* 16 jointed, length of joints about three times their 
breadth, joints decreasing in .diameter towards the apex of 
the autenua, pubescent, several stout seta situated near the 
centre of each joint. Thorax highly arched, pubescent, with 
strong seta on the lateral margins. Scutellum slim, circular, 
bordered with seta on posterior margin. Metathorax accli¬ 
vous. Abdomen rather flattened, seven-jointed, slender in 
front but becoming broad posteriorly. Forceps of male two- 
jointed, first joint almost spherical, crateriform at the apex, 
densely hairy second joint double the length of the first, 
cylindrical, hairy. Legs slender; coxa much stouter than 
the femora, almost naked; femora about twice the length of 
the coxa, pubescent; tibia slender, in fore-leg rather more 
than half the length of the tarsus, in intermediate leg very 
slightly longer than tarsus, in posterior leg rather longer than 
tarsus and with two rows of few but ratlier long and slender 
spines; spurs very distinct; metatarsus long, that of inter¬ 
mediate and posterior legs with a few miuute prickles. Wings 
larger than the abdomen, rounded at the apex and cuneiformly 
narrowed at the base, pubescent on the surface. Auxiliary 
vein a short tooth not joining the coBta nor the first longi¬ 
tudinal; first longitudinal joining the margin at about two- 
tbirds the length of the wing; inner marginal cell about one- 
third of the length of the wiug; third longitudinal arising 
from the second beyond the apex of inner marginal celt ; 
anterior' branch of second longitudinal slightly arcuated, 
joining margin some distance in front of first longitudinal; 
posterior branch of second longitudinal joining the tip of costa 
almost at the apex of the wmg; fork of third longitudinal 
Situated just beyond the fork of the second, branches not 
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divergent; fourth longitudinal almost straight; fifth longi¬ 
tudinal arcuated; sixth incomplete, not reaching to apox of 
inner marginal cell, situated some distance from fifth longi¬ 
tudinal. 

This genus is evidently closely allied to Ititomyia , hut 
differs from it in the point of origin of the third longitudinal 
vein. 

Nervijuncta nigrescent*, sp. nov. Plate VIII., fig. 1. 

Length of antenna*, 0 055; dimensions of body, 0*170 X 
(M)80; expanse of wing, 0*155 x 0*057. 

Antennre 2+15 jointed; first joint of soapus short, 
cvathiform, fuscous; second more than twice the length of 
tiie first, fuscous, but with a broad cinereous border on 
the upper end; all joints of flagellum black, slightly de¬ 
creasing in length and diameter from the base upward; 
each joint with several small scattered hairs, and a xone 
of stiff hairs about the middle point. Palpi four-jointed— 
first joint small, nearly round; second joint long and 
rather broad, black, with long black hairs at its anterior 
end; third joint black, more slender, nearly naked; last 
joint cylindrical, brown, with a few stout black hairs at 
its anterior end. Eyes large, ernarginate. Ocelli three, 
middle smaller than the two lateral, situated nearly in a 
row. Eyes almost contiguous, behind the antennas. Vertex 
dark-brown, densely pubescent. Anterior portion and sides 
of thorax bright-golden, covered with golden hairs; central 
portion of thorax and scutellum dark-brown, the former 
ornamented with a few long stiff black hairs. Metathorax 
brown, but lighter than the mesothorax. Lower portions of 
epimera almost black. Abdomen very narrow anteriorly, 
but broadening posteriorly, consisting of seven segments; an¬ 
terior portion of each segment dark-brown; posterior margin 
has a narrow band, smoky-grey in colour; all segments covered 
with moderately-long black hairs. Legs rather long and thin; 
anterior coxie light-yellow, posterior cox® becoming brown at 
the tips; femora dark-brown, long and narrow, covered with 
short stout black hairs; anterior tibia slightly longer than the 
femur, bearing one short spine at its end; posterior tibia much 
longer, ornamented with two spines, ana bearing scattered 
short stiff bristles; all tibi® and tarsi nearly black; first 
joint of tarsus very long, others decreasing gradually in sise, 
thickly clothed with very short black hairs. Wings nearly 
entirely brown, surface clothed with scattered black slender 
hairs. Auxiliary vein rudimentary; first longitudinal neatly 
three-quarters the length of the wing ; second and third 
longitudinals with a common but very short petiole arising 
from the apex of the inner marginal cell; petiole of second 
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longitudinal about the same length as its anterior branch; 
posterior branch ends in the termination of the costa just 
before the apex of the wing; third longitudinal very slender, 
apex of its fork slightly nearer the apex of the wing than 
apex of fork of second lougitudinal; inner marginal cell 
apparently open between second and fourth longitudinals; 
both branches of fourth longitudinal strong, ending in the 
margin; fifth longitudinal not complete, and very thin. For¬ 
ceps of male dark at base, but yellow towards their apex. 
Genital appendages of female dark-orange. 


Huttonia, gen. nov. 

Head oval, almost round. Eyes emarginate, with a narrow 
line of division between them ak>ove the bases of the antennas. 
Palpi moderately long, four-jointed; first joint very short, almost 
orbicular; second rather long and swollen, length about twice 
the breadth ; third joint about as long as the second, narrow 
and cylindrical; third joint slender, rather longer than the 
others. Front short. Ocelli three, nearly in a straight line, the 
central one rather smaller than the others. Antennae about 
as long as the thorax, 2 + 16 jointed ; joints of scapus cupuli- 
form, about as long as broad, slightly setose ; flagellum rather 
long, joints about twice as long as broad, pubescent, a few 
setfls situated near the middle point of each joint, terminal 
joint very small and nipple-like. Thorax highly arched, 
pubescent, with set® on the lateral margins. Bcutellum small, 
semicircular, with setae on the hind margin. Metathorax 
acclivous. Abdomen slightly flattened, seven - segmented, 
narrow in front but becoming broadened posteriorly Forceps 
of the male large, almost flabeliiform, pubescent. Legs long 
and slender; coxa* stout, setose on tire outer edge and on the 
apex; femora about twice as long as the cox®, slightly com¬ 
pressed, pubescent; tibi® long and slender, longer than the 
tarsi in the intermediate and posterior legs, and covered with 
two ranges of short and rather slender spines; spurs unequal, 
long; tarsi with small prickles on the under-surface. Wings 
rather narrow, cuneiform at the base and gracefully rounded 
at the apex, surface pubescent. Auxiliary vein entirely ab¬ 
sent ; first longitudinal short, running into the costa about 
half-way along the wing; inner marginal cell about one- third 
the length of the wing; anterior branch of second longitudinal 
running into the costa about two-thirds along the wing, pos¬ 
terior branch strongly arcuated, joining the tip of the costa 
at Ibe ipek; anterior braneh of third longitudinal a mere rudi¬ 
ment extending a very little distance into the disc of the wing, 
waterier branch commencing in the disc a little beyond the 
lath of the second longitudinal; fourth longitudinal not quite 
:j«ittfojg the margin, disappears just before reaching the inner 
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marginal cell; fifth longitudinal strong, slightly arcuated; 
sixth longitudinal rudimentary, represented by a straight line 
of black hairs. 

This genus is in some degree a connecting-link between the 
foregoing genera. I have not got sufficient material to ascer¬ 
tain its exact position. 

Huttonia iridem. Plate VIII., fig. 2. 

Platyura tridens, Hutton (Cat. N.Z. Diptera). 

Length of antennas, 0 078; size of body, 0'0245 x 0*088; 
expanse of wing, 0*225 x 0 071. 

Antenn® 2 + 16 jointed; joints of scapus thick and 
cyathiform, light-yellow, fringed with black hairs; joints 
of flagellum compressed, oval in outline, the first nine 
joints yellow at the base, the centre is coloured brown, and 
the apical portion again is yellow ; there is no sharp line 
of demarcation between the yellow and brown bands. 
Palpi yellow; first joint dark - yellow, long and thick, 
covered with short black hairs; second rather shorter than 
the first and slonder, with very few black hairs; third and 
fourth same thickness as the second but much shorter, 
the latter being rather pointed; a few black hairs on third 
and fourth joints. Eyes emorginate, almost meeting above 
the bases of the antenna?. Front black round the ocelli, 
shading to black posteriorly. Collare light-yellow. Anterior 
portion of the thorax light-yellow, but bordered with a narrow 
streak of brown; three longitudinal bands blending together 
anteriorly behind the yellow band ; central longitudinal band 
much shorter than the lateral ones, not extending more than 
half-way down the thorax; whole thorax covered with short 
black hairs. Epirnora light-yellow above, but black just above 
insertion of the coxa. A very few long stout black hairs on 
the lateral and posterior margins of the mesothorax. Scutel- 
lum smoky-brown, fringed with six very long black hairs. 
Metathorax and pleur® dark-brown. Halteres with rather a 
slender pedicel, bearing a densely cinereous club. Abdomen 
dark-brown, the posterior half of each segment yellow; a 
thin covering of black hairs on all the segments. Forceps of 
male light-yellow, ending in a black claw, and covered with 
ihort black hairs. Legs rather long; coxae yellow, with a 
few black hairs on the outer side; femora darker, about 
twice the length of the cox®; tibi® darker, with short black 
hairs and longer spines ; spurs moderately long, black; tarsi 
rather short, covered with snort black hairs ana a few spines; 
ground-colour dark-yellow. Wings slightly longer than the 
abdomen, with a slight dusky tinge, covered rather sparingly 
with black hairs. Veins dark-brown. A dark patch ontne 
anterior branch of second longitudinal, extending to posterior 
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branch and to costa; another fainter patch about half-way 
between this and the apex, reaching from Becond longitudinal 
to costa; other fainter patches on the two branches of the 
third longitudinal. 

I have only one specimen of this fine insect. It is the 
same specimen as that from which Captain Hutton's descrip¬ 
tion of Platyura trukns was drawn. It was taken at Wel¬ 
lington. The very exceptional features in its neuration compel 
the creation of a new genus for its reception. 

Genus Maciiocera, Meig, 

Head broad, oval, flattened on the fore part. Eyes oval, a 
little emarginate on the upper side above. Ocelli three, of 
unequal size, in a triangle on the front, the foremost one 
smaller. Palpi four-jointed, cylindrical; the first joint small, 
the following ones of equal length, or the fourth somewhat 
lengthened. Antennas 2 + 14 jointed, very long, frequently 
much longer than the body, projecting forward, arcuated; the 
first joint of the scapus spheroidal, the second more oupuli- 
form ; the first flagellar joint cylindrical, the upper ones seti- 
forin, pubescent, a little setiferous on the under side, the last 
two joints densely covered with hair and setae. Thorax oval, 
highly arched. Beutellmn small, almost semicircular. Meta¬ 
thorax highly arched. Abdomen flattened, almost cylindrical 
in the female, broadest in the middle, with seven segments in 
both sexes. Legs Blender, long, the fore ones short; tibiee 
spurred, the spurs small, lateral spines wanting. Wings hairy, 
or only microscopically pubescent, large, brood, with a very 
broad base; usually rather longer than the abdomen, half 
open in repose. Auxiliary vein complete, terminating in the 
costa, and united to the first longitudinal vein by the sub¬ 
costal ere a a-vein; costal vein extending far beyond the tip of 
the second longitudinal vein, and almost reaching the apex of 
the wing; second longitudinal vein very much arched, forming 
a long-stalked fork, the anterior branch, always very short, 
lying in & very oblique position, terminating in the costa; 
fifth longitudinal vein more or less undulated. 

This genus is evidently well represented in New Zealand, 
as I already possess specimens of four distinct species. One 
species, AT. antenmtie, is very fine, possessing antonn® three , 
tames as long as its body. Another species, If. scoparia , 
which, so far as I have been able to judge, is extremely com¬ 
mon thmghout fche colony, is remarkable owing to the fact 
that the anterior fork of the second longitudinal vein is entirely 
wanting. This peculiarity, Mr. Skuse writes me, is not un¬ 
known ra tiie Macrocera, but is apparently rare. I am unable 
to quote any other species showing the same peculiarity. 
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A. Wings microscopically haired. 

a. Wings unspotted. 

Macrocera montana , sp. nov. Plate VIII., fig. 3. 

Length of anteunav 0*247 ; size of body, 0*215 x 0*088; 
expanse of wing, 0*161x0*084. 

Antennas considerably longer than the body; joints of 
scapus short, dark-brown; lower joints of flagellum dark- 
yellow with black tips, clothed with scattered black hairs; 
last six or seven joints dark-brown to black, clothed with 
much longer hairs. Front brown. Thorax bright - yellow, 
slightly darker on the median line ; on each side of it there is 
a line of stiff black hairs which taper towards one another, 
but do not coalesce ; lateral margins of thorax bordered 
with long stiff black hairs. Pleura black. Scutellum fringed 
with a border of long stiff black hairs. Metathorax black 
with yellow sides. Abdomen very slender, compressed ; each 
segment with anterior portion yellowish-brown, becoming 
dark • brown posteriorly, clothed with long scattered black 
hairs. Coxae dull-yellow, black towards the tips; femora 
light-yellow, covered with short black hairs; tarsi and tibiae 
brown, covered with dense black hairs. Wings shorter than 
the body, dull-yellow, with a microscopic pubescenoe. Veins 
umber-brown, with a row of black hairs on each; auxiliary 
vein joining the costa beyond the origin of the cross-vein ; tip 
of first longitudinal vein not dilated; costal vein reaching 
the apex of the wing; inner marginal cell with a very pointed 
apex. 

I have only one specimen of this insect, which was taken 
in a shady, damp gully on the Bimutaka Mountains, at an 
elevation of about 2,000ft. It is rather closely allied to Jf. 
delicata , Skuse, of New South Wales. 

Macrocera howletti , sp. nov. 

Length of antennas, 0*242; size of body, 0*219 x 0*028; 
expanse of wing, 0*165 x 0 074. 

AntenuiB longer than the body; joints of the scapus 
yellow, very short; basal joint of flagellum dark-brown, 
densely clothed with short black hairs; all other joints much 
lighter in colour, central joints lightest; last five joints 
covered with moderately-long bristly hairs. Ocelli situated in 
a triangular black spot, but all the rest of the head is light- 
or orange-yellow. Thorax variously marked with yellowish- 
brown and golden-yellow marks; a very faint indication of 
the longitudinal lines of black hairs noticeable in the last 
species; lateral margins bordered with long black hairs* 
Scutellum light - yellow, bordered with long blade heirs. 
Pleura and metathorax orange-yellow. H&lteres with pedicel 
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almost white at the base, becoming cinereous towards the top; 
chib much compressed, cinereous, thinly clothed with black 
hairs. Abdomen narrow, anterior part of each segment light- 
yellow, darkening to brown in the posterior portion ; scat¬ 
tered stiff black hairs on all the segments. Coxae light-yellow, 
with scattered black hairs; femora slender, with Bhort black 
hairs; tibiae and tarsi straw-coloured, densely clothed with 
stout but short black hairs. Wings smoky. Auxiliary vein 
not complete ; transverse veins bounding iuper marginal cell 
very slender; apex of first longitudinal not dilated. Apex 
of wing rounded. All veins straw-colour, with a single row 
of black hairs. 

lhave only one specimen, taken in the Ruahine Mountains, 
in January. This is very closely allied to the last species, 
but is separated from it by the colour of the antennae and 
thorax, rounded tip to the wing, and very feeble development 
of the basal portions of the veins, and the incomplete auxiliary 
vein. If intermediate forms are subsequently discovered this 
may have to he linked with the last species. 

B. Wings distinctly hairbd. 

a. Wings unspotted. 

k. Wings spotted. 

Macrocera antenruitis , sp. nov. 

Length of antenna, 0*660; size of body, 0*218 x 0 044; 
expanse of wing, 0-260 x 0*038. 

Antenna) three times the length of the body ; joints of 
scapus orange-coloured, very short and thick ; joints of 
flagellum all dark-brown, thickly clothed with short black 
hairs; joints becoming darker towards the apex of the 
antennas, and the hairs longer and more numerous. Ocelli 
situated very close together on a small raised black triangular 
area. Crown cinereous, becoming orange posteriorly. Thorax 
dark-orange, marked variously with light-yellow ; one median 
and two lateral lines of short black hairs; black hairs spar¬ 
ingly scattered over the thorax. Scutellum, metathorax, and 
pleura all dark-orange. Halteres with stout pedicel bearing 
ovoKshaped cinereous club, clothed with black hairs. Ab¬ 
domen depressed; first segment light-yellow; anterior portion 
pt subsequent segments black, posterior portion yellow; last 
two segments black. Forceps of male orange. Abdomen 
aparifigly clothed with long black hairs. Legs long and 
slender; coxa short and stout, with a few stout black hairs; 
femora long and slender, clothed, like the tibia and tarsi, 
with numerous black hairs. Wings with faint tawny tinge; 
one small black patch at the apex, another at the junction of 
the second and third longitudinal veins, proceeding upwards 
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and towards the apex; apical half of wine thinly clothed 
with short black hairs. Auxiliary vein reaching the margin 
of the wing above the apex of the inner marginal cell; apex 
of first longitudinal considerably dilated; anterior branch of 
second longitudinal very short; fifth longitudinal complete, 
reaching the margin close to the fourth longitudinal. 

I have only one male specimen of this very fine and dis¬ 
tinct species. It was taken on the Ruahino Mountains, in 
January. # 

Macrocera scoparia , sp. nov. Plate IX., fig. 1 . 

Length of antenna?, 0 220; size of body, 0121 x 0*082; 
expanse of wing, 0*165 x 0*066. 

Antenna about twice the length of the body ; joints of 
8capus light-orange, very short and robust; llagellar joints 
long and slender; basal joints light-brown, but apical joints 
nearly black, all clothed with stout black hairs. Palpi short, 
black. Vertex black. Thorax golden-yellow; a broad brown 
stripe commences just behind the collare and extends down 
the centre of the thorax nearly to the scutellum; a lateral 
dark-brown stripe on each side, but not extending far beyond 
the point of insertion of the wings. Scutellum dark-brown. 
Metathorax dark-brown with yellow sides. Pleurae dark- 
brown. Halteres smoky-white; club elongated, oval in 
shape, covered with short black hairs; first and third and 
sometimes other segments light- or dark-yellow; other seg¬ 
ments black. Forceps of male yellow. Abdomen clothed 
with rather long black hairs. Legs pale-yellow, becoming 
darker towards the tarsus, covered all over with short black 
hairs; spurs of tibiae short, dark-yellow ; first joint of tar¬ 
sus long, others very short. Wings longer than the body, 
almost hyaline, but shaded at the apex and at the petiole of 
the second longitudinal; covered all over with short black 
hairs. Auxiliary vein ending just before apex of inner mar- 

S 'nal cell; apex of first longitudinal slightly dilated; second 
ngitudinal without anterior branch; posterior branch end¬ 
ing some distance before the apex ; costal vein ending a little 
before the apex. 

This species is extremely common apparently throughout 
the colony. It may very commonly be taken on windows 
during all the summer months. It is easily distinguished 
from all other Macrocera with which I am acquainted by the 
fact that the second longitudinal has no anterior branch. 

Genus Bolztophiu, Hoffm. 

Head small, roundish, fore part flattened. Eyes broadly 
oval, a little emargin&te on the upper side above. Ocelli three, 
arranged on a somewhat bent line on the front. Palpi 



Marshall — On New Zealand Diptera. 278 

prominent, incurved, cylindrical, four -'jointed; first joint very 
small, the following of about eaual length; the fourth the 
longest. Antennae setaceous, pubescent, in the male as long 
as, in the female shorter than, the body; 2 + 15 jointed; the 
joints of the scapus cyathiform; the flagellar joints cylindrical, t 
the terminal one very small, almost gemtniform. Thorax small, 
oval, highly arched. Scutellum small, roundish. Metathorax 
acclivous. Hal teres large. Abdomen very long and slender; 
in the male linear, subcylindrical, eight-segmented without 
the anal joint; in the female nine-seguiented, the last segment 
small. Legs long and slender; tibiae with very short weak 
spurs, the fore tibi® with a single range of smugs on the inner 
side, and the hind pair with one range on the inner and two 
ranges of shorter and weaker spines on the outer side. Wings 
large, microscopically pubescent, as long as or somewhat 
longer than the abdomen, with obtusely cuneiformly narrowed 
base; incumbent in repose. Costal vein uniting with the tip 
of the third longitudinal at or somewhat beyond the apex of 
the wing; auxiliary vein complete, joining the costa, united to 
the first longitudinal by the subcostal cross-vein; third longi¬ 
tudinal vein with an anterior branch (which is sometimes 
wanting), the branch short, almost vertical, ending in the tip 
of the first longitudinal vein or in the costa; small cross-vein, 
short, situated almost midway between tho origin of the third 
longitudinal vein and the inner end of the second posterior 
cell; fourth longitudinal vein starting from the b&se of the 
fifth longitudinal vein ; fork of the fifth longitudinal vein 
united at its base to the fourth longitudinal vein by a small 
cross-vein ; sixth longitudiuai vein perfect. 

The only New Zealand species of this genus that I have 
seen is B . luminoea (8k.). The only specimens of this fly, so far 
as X know, were reared from larvoo by Mr. 6. V. Hudson, of 
Wellington. The larva* are abundant throughout the oolouy 
in dark, damp gullies, but whether they all belong to the same 
species is not so far determined. Though the larvae are 
abundant the fly seems scarce, as I have never taken any; 
but this may be because the insect is a night-flier. The larva 
aud raetatfaorphosis of the insect are fully described by Mr. 
G. V. Hudson (Trans. N.Z. lust., vol/ xxiii., pp. 43-49, 
pi. vUi.), 

BoliUmkHa hmmoea, Skfise (Trans. N.Z. Inst., vol. xxiii., 
frith Plate IX., fig. 2; Plate XIII., fig. 4. 
length of antennas, 0 090; size of body, 0-880 x 0-040; 
expanse of wing, 4HkB0 x 0*070. 

Anfcenne very slender, as long as the head and thorax 
Mmbiikisd; joints of scapus yellow, tipged with brownish; 
M g o llnr jjtiifttb progressively diminishing in thick- 
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cess, brown. Hypostoma brown. Palpi yellow. Front 
and vertex black. Thorax black or verv deep brown, levi¬ 
gate, with a median yellow Hue; the humeri and lateral 
borders pale-yellow or whitish; two convergent rows of 
, short black hairs from humeri to scutellum; some black 
bristly hairs above the origin of the wings. Pleur© deep- 
brown tinged with pale-yellow. Halteros pallid, the club 

black. Abdomen slender, subcylindrical, five times the 
length of the thorax, dusky-brown; the segments distinctly, 
especially the hindermost ones, tinged with yellowish an¬ 
teriorly, densely clothed with very short black or brown 
hairs. Extremity and lamella of ovipositor yellow. Legs 
long and very slender; cox© pale-yellow or whitish, the 
fore and intermediate pairs with the extreme apex and 
the hind pair with almost the apical half dusky-brown, 
trochanters dusky-brown; femora pale-yellow or whitish, 
the hind pair black at the apex ; tibiae and tarsi black, 
tibial spurs black; in the fore-legs the tibi© aud metatarsi 
of about equal length, the tarsi twice the length of the 
tibiae. Wings shorter than the abdomen, pellucid, with 
a delicate yellowish tint, and almost the apical half infur- 
cated with grey. Costal vein uniting with the tip of the 
third longitudinal vein somewhat beyond the apex of the 
wing; auxiliary vein terminating in the costa opposite or 
somewhat beyond the inner end of the second posterior 
cell, the subcostal cross-vein situated near its base; first 
longitudinal vein running straight into the costa, near a 

1 )oint before the tip of tne posterior branch of the fourth 
ongitudinal vein; third longitudinal vein greatly arcuated 
near its base, strongly arcuated near its tip; posterior branch 
of fifth longitudinal vein abruptly reaching the margin. 

Though well acquainted with the larva, I have never 
taken the mature form of this insect. Mr. G. V. Hudson, 
of Wellington, has hatched out some of the larvae, from 
one of which this description was drawn by Mr. Skuse. 

Genus Ckkoplatus, Bose. 

Head small, broadly oval, flattened on the fore part. Eyes 
oval, sometimes a little emarginate on the inner side above. 
Ocelli three, on a curved line on the front. Palpi short, not 
incurved, with three or four joints; first joint small, the 
others large. Antennae projecting forwards, shorter than the 
head and thorax together, very flat and broad, broadest in the 
middle, 2 +14 jointed; joints of the scapus cotilliform, in 
some species the first joint prolonged in front; flagellar joints 
almost annular, the last joint conical or gemmiform. Thorax 
oval, highlv arched.. Scutellum almost semicircular. Meta¬ 
thorax arched. Abdomen cylindrical, or a little flattened. 
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with seven segments in both sexes. Legs long; tibiae spurred, 
the spurs of unequal length; lateral spines missing or exceed¬ 
ingly small, one range on the inner side of the fore tibi®, one 
on the inner side and two on the outer of the hind tibiae. 
Wings microscopically pubescent, shorter than the abdomen, 
base broad and rounded off, incumbent in repose. Costal 
vein extending beyond the tip of the second longitudinal 
vein, ending before the apex of the wing; auxiliary vein 
complete, terminating in the costa before the origin of the 
third longitudinal vein ; subcostal cross-vein missing; second 
longitudinal vein forming a long-stalked fork with a short 
anterior branch, the latter running into the costa, some¬ 
times into the first longitudinal vein; petiole of the third 
■submarginal cell always short; fifth longitudinal vein com¬ 
plete. 

I have specimens of three species of this genus, all of 
which are of smalt size. 

Ceroplatm dendyi , sp. nov. Plate IX., fig, 3. 

Length of antennae, 0*046; size of body, 0198 x 0*038; 
expanse of wing, 0*160 x 0 066. 

Antenn® dark; scapes with lowest joint moderately long 
and very thick, second joint about as long as broad, black, 
with a faint tawny tinge ; joints of flagellum considerably 
dilated and flattened, broadest at the base, and gradually 
decreasing in width towards the apex ; surface pubescent, 
with stiffer hairs on the margins, all joints of flagellum black. 
Ocelli in a triangle, central, much smaller than the two lateral. 
Crown dark-brown or black, pubescent. Thorax dark-brown, 
with two lighter patches over the point of insertion of the 
wings, and two broad indistiuct lighter lines commencing 
neat the collars and coalescing some distance in front of the 
seutellum. Thorax densely covered with black hairs. Scu- 
tellum black, its posterior broader, fringed with black hairs. 
Metathorax brown. Pleur® dark-brown. Hal teres with 
almost white pedicels; club brown for basal three-quarters, 
apical quarter white. Abdomen black, with brown patohes 
on the middle segments. Forceps of male cinereous. Abdo¬ 
men and forceps covered thinly with black hairs. Legs 
moderate; cox® straw-coloured, with black hairs, darker 
at the tips; femora, tibiae, and tarsi straw-coloured, but 
covered with black hairs that become more numerous to¬ 
wards the distal extremities; one spur on each anterior 
tibia, and two, the inner larger than the outer, on each pos¬ 
terior tibia; air black. Wings smoky, with a large dark 
patch at the fpex, and another smaller one proceeding 
transversely froth the costa to the petiole of the third 
longitudinal. . Auxiliary vein joining the costa just before 
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tko origin of the third longitudinal vein; anterior branch 
of second longitudinal short, joining the costa a little be* 
yond the apex of the first longitudinal; costal vein extending 
some distance beyond the apex of second longitudinal, but 
not quite reaching the apex of the wing; posterior branch of 
third longitudinal and subsequent veins do not quite reach 
the margin; sixth longitudinal terminating some distance be* 
fore the margin. Surface of wing microscopically haired. 

I have only two specimens of this insect, one of which was 
reared by Dr. Dendy from larvae, and the other by myself. 
The larv® are found beneath logs, and apparently live on the 
small mould fungi that grow in such localities. The insect is 
closely allied to Ceroplatus master si (Skuse) of New South 
Wales. The larv® from which my specimens were bred were 
found by Dr. Dendy in Alford Forest. Unlike the larv® of 
U. master si t those of the present species are certainly not lumi* 
nous. The form of the larv® is totally different from that of 
the diagram given in Theobald's “ British Flies,” vol. i., page 96. 

Ceroplatus hudsoni , sp. nov. 

Length of antenn®, 0 056; size of body, 0 168 x 0 022; 
expanse of wing, 0*148 x 0*049. 

Antenn® about as long as head, and thorax very similar 
to those of G. dendyi . Thorax, scutellum, and pleura black, 
the two former covered with stiff black hairs. Halteres with 
a stout pedicel bearing a black pubescent knob. Abdomen 
black, the posterior portion of each segment being dark-grey; 
abdomen covered with stiff black hairs. Legs rather long; 
cox® black, hairy towards the extremity; femora with the 
two extremities black but light-yellow in the central portion, 
covered all over with short black hairs; tibi® and tarsi 
straw-coloured, clothed with short stiff black hairs. Wing 
slightly smoky; an indistinct patch of dark colour near the 
apex, which disappears at the anterior branch of the third 
longitudinal, and does not extend further from the apex than 
the fork of the second longitudinal; another patch extending 
from the junction between second and third longitudinals 
nearly to the former patch; both patches much lighter than 
in C . dendyi . First longitudinal very close to margin of the 
wing; veins brown, not black as in C . dendyi . 

I have only one specimen of this insect, taken by Mr. Q. V, 
Hudson in the neighbourhood of Wellington. It closely 
resembles C. dendyi , but can be distinguished by Its smaller 
size, darker colour, narrower and lighter wings, and the colour 
of the cox®. 

Ceroplatus leucoceras , sp. nov.. Plate XIII., fig. 8. 

Length of antenn®, 0 044; size of body, 0-170 x 0*022; 
expanse of wing, 0410 x 0*044, 
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Joints of scapus dark-brown, short and robust, upper 
•edge of each joint fringed with brown hairs; flagellum 
greatly flattened, first Biz joints light-yellow, bordered at 
the edge with short black hairs; next six joints black, fringed 
with black hairs; last two joints light-yellow, the terminal 
■one bearing a nipple-like projection; first and thirteenth 
joints considerably darker than any of the others; broadest 
part of antennae about the fourth and fifth joints of flagellum. 
Head black, covered with black pubesoence. Thorax black, 
lighter in front, with very indistinct dark-brown markings 
covered with moderate black hairs. Scutellum black, bor¬ 
dered with black hairs. Metathorax dark-brown. Pleurae 
cinereous. Halteres with stout pedicels; knob oval, cinereous 
at the base but white at the tip. Abdomen rather elongated, 
black, third fourth and fifth segments with the anterior 
portion dusky-white; everywhere covered with black hairs. 
Forceps of male dark, cinereous, densely pubescent. Legs 
rather short; sox® cinereous at the base, almost black at the 
tip; femora black above, but dusky below; tibia; and tarsi 
dusky; all joints of the leg covered with black hairs; all spurs 
black, moderately long. Wings slightly smoky; large patch of 
dork shading at the apex, extending as far as the fork of the 
second longitudinal vem, becoming lighter towards the inner 
margin; another patch extending from the junction between 
the second and third longitudinal to a little beyond the fork 
of the third longitudinal, reaching very little below the third 
longitudinal but extending to the margin; a small patch, 
comparatively light, near the end of the posterior branch of 
the fourth longitudinal. Auxiliary, first, second, and posterior 
branch of fourth longitudinal vein very distinct and prominent; 
anterior branch of seoond longitudinal reaching the margin 
about one and a half times its own, length from the apex of 
the first longitudinal; oosta extending a little beyond apex 
of second longitudinal, not reaching apex of the wing. Sur¬ 
face of .the wing microscopically haired. 

I have only one specimen of this very distinct and beauti¬ 
ful little species. It was obtained in native scrub close to 
Wanganui in January. 

Genus Platjuka, Meig. 

Head small, broadly oval, the fore part flattened- Byes 
oval, a, UMe.suaatginate on the inner side above. Ooelli three, 
of unequal sue, near together in a triangle on the broad front, 
the middle one. smaller. Palpi prominent, incurved, four- 
jointed ; the first joint small, the second shortened-oval, as 
long as or . somewhat shorter than the third, the third sod 
joints cylindrical, the fourth longest. Antenna as long 
at the hesd thorns taken together or even longer, rarely 
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shorter; arcuated, projecting forwards, somewhat compressed 
at the sides, or cylindrical, gradually diminishing towards the 
tip, 2 + 14 jointed; joints of the scapus distinctly sot off, the 
first cyathiform, the second one more cupuliform; the flagellar 
joints compact. Thorax oval, highly arched. Scutellum 
small, almost semicircular. Metatnorax arched. Abdomen 
slender, with seven segments in both sexes, flattened, clavi- 
form, in the male somewhat cylindrical at the base, rarely 
entirely cylindrical, always terminating in a forceps. Legs 
long; femora somewhat thickened, shorter than fcne tibias; 
tibiee spurred; very small lateral spines, one inner and two 
outer ranges on the fore tibia* without spines, and the hind 
pair with two ranges of lateral spines which are so small as 
to be only perceptible with a lens. Wings somewhat broad, 
base rounded off, as long as the abdomen or a little longer, 
incumbent in repose, microscopically pubescent. Costal vein 
extending beyond the tip of the second longitudinal vein, 
terminating some distance from the apex of the wing; 
auxiliary vein ending in the costa, rarely broken off, usually 
united to the first longitudinal vein by the subcostal cross¬ 
vein ; anterior branch of the second longitudinal vein very 
short, ending either in the first longitudinal vein or in the 
costa; third submarginal cell always with a very small 
petiole; fifth longitudinal vein complete or incomplete. 

This genus is well represented in New Zealand. In those 
species of which I have been able to make a thorough ex¬ 
amination the males and females differ considerably in ap¬ 
pearance. Several kinds can be found on window-panes. 

B. Anterior Branch of the Second Longitudinal 

RUNNING INTO THE COSTA. 

a. Fifth longitudinal vein reaching the posterior margin. 
Platyura magna , sp. nov. Plate XIII., figs. 5-7. 

Male. Length of antennae, 0*095 ; size of body, 0*874 x 
0 040; expanse of wing, 0*258 x 0*079. 

Antennae rather shorter than head and thorax together; 
joints of scapus short, cinereous, cyathiform; joints of 
flagellum very slightly dilated, black, naked, terminal joint 
longer than the others, rounded anteriorly; fourth and 
fifth joints mark the broadest part of the flagellum, Palpi 
dark-orange, with a few scattered short black baits. Head 
black, shining. Thorax with a broad central black stripe 
extending from the collate almost to the scutellum; two 
broad lateral stripes commencing some distance behind 
the coll&re and coalescing about opposite the insertion of 
the wings with the central stripe; rest of the thorax dark- 
orange, with a silvery sheen; the whole surface covered with 
block hairs. Scutellum black, bordered with a fringe of stout 
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black hairs. Metathorax and pleura) yellow, but with a bright- 
silvery sheen* due* to the presence of a minute silvery pubes¬ 
cence. Halteres with a stout orange pedicel* terminating in a 
moderate knob, orange at the base but darker at the apex, 
covered with a black pubescence. First two segments of 
abdomen slender, black; thud segment dark-orange* with a 
dense covering of black hairs; fourth segment bright-orange, 
with few black hairs; fifth segment dark-orange ; the last two 
segments black, and covered' thickly with black hairs. Base 
of forceps dark-orange, becoming black at the apex, and 
ending in two horny chelae. Legs moderately long; coxae 
orange, with a few black hairs at the tip; femora dark- 
orange, covered with short black hairs ; tibiae and tarsi dark- 
orange, but the close covering of hairs on the tarsi makes 
them appear almost black ; spurs stout, black. Wings with 
a fulvous tinge, especially near the costal margin; a black 
patch extending from the fork of the second longitudinal to 
the apex, very dark near the costal margin, but shading away 
towards the inner margin; another feebly-shaded spot near 
the end of the fifth longitudinal, extending a little beyond the 
fourth longitudinal, but not extending any distanoe towards 
the anterior margin. Veins yellow at the base, but shading 
into black at the apex of the inner marginal cell; costal vein 
terminates where the second longitudinal joins it; two 
branches of the third longitudinal terminate close together, 
and the apioes of the fourth and fifth longitudinals close 
together. Wings microscopically haired. 

Female. Length of antenme, 0 079; size of body, 0 385 x 
0 071; expanse of wing, 0*242 x 0*094. 

Joints of scapus bright-orange, covered with short black 
hairs; joints of flagellum as in the male. Head black, but 
thorax orange, with silver sheen marked with dark-orange in 
much the same way as the male is marked with black. Scu- 
tellum dark-orange, fringed with black hairs. Metathorax 
and plura with a beautiful silvery sheen. All segments of 
abdomen dark-orange mottled with black, and covered with 
black hairs. Legs rather darker all over than in male. 
Wings with more pronounced fulvous shade, and less con¬ 
spicuously shaded than in male. Sides of abdomen covered 
with a less-evident silvery tomentum than the pleura. 

X have only one male and one female specimen of this fine 
and remarkable insect; they were takeu together, at an eleva¬ 
tion of about 1,000ft*, on the Buahine Mountains, in the 
month of January. 

Platyura epricofa sp, nov. 

Main. Length of antennas, 0*064; size of body, 0*203 
X 0*088; expanse of wing, 0*157 x 0*055. 
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Antenna 2 + 14 jointed; joints of scapus about as long 
as broad, blaek, fringed with black hairs; joints of flagellum 
moderately stout, base of lowest joint fuscous, all the rest 
black, slightly pubescent. Second joint of palpus black, third 
and fourth joints about equal in length, light-yellow covered 
with minute yellowish pubescence and a few scattered black 
hairs. Bpistome black, covered with black hairs. Vertex 
smoky-grey with moderately long black hairs, and covered 
with minute silvery pubescence. Thorax covered with minute 
silvery pubescence, except a median and two lateral black 
stripes whose surface is shining ; oue median line of strong 
black hairs, which are also scattered all over the surface 
except on the black stripes. Scutellum black, but covered 
with minute silvery pubescence and fringed with strong 
black hairs. Metaohorax and pleurae black, but with pu¬ 
bescence. Hal teres with stout pedicel bearing large oval 
fulvous clubs apparently naked. Abdomen black, but often 
with dull • orange patches on the posterior portions of the 
third, fourth, and fifth segments; all segments with nume¬ 
rous black hairs. Forceps of male large, dull-orange at the 
base, but darkening upwards, becoming black at the dps. 
Legs rather long; coxes straw-coloured, darker on the outer 
surface ; femora straw - coloured, covered with short black 
hairs; tibiae and tarsi darker and more thickly covered with 
black hairs ; several rows of spines on the tibiae ; spurs 
rather long, black. Wings with yellowish tinge, surface 
covered with minute black pubescence. All veins strong, 
black but lighter near the base; costal vein extending be¬ 
yond junction with second longitudinal, but ending abruptly 
before the apex ; anterior branch of second longitudinal 
about equal in length to petiole of third longitudinal. 

Female. Length of antennae, 0 050; mm of body, 0-108 
x 0*044; expanse of wing, 0*176 x 0 078. 

Antennae more slender than those of the male; joints at 
scapus light-brown; basal and terminal joint of the flagellum 
much longer than any others; basal joint dark-brown, others 
black. Thorax tawny, the black marks being represented by 
dark-brown stripes which unite in a broad patch in front of 
the scutellum. Scutellum tawny, with' a fringe of black hairs. 
Metathorax and pleura) dark-brown. Had teres as in the male. 
Abdomen much broader and of a lighter colour than in the 
male, all the segments being bordered posteriorly with towny- 
red. Legs and wings as in the male, but apex of the wing 
much rounder. 

1 have assumed that these are male and female forms of 
the same insect, for, though both forms are extremely com* 
inon about Lincoln, I have never captured a female of the 
one or a male of the other. They can be taken all through 
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the summer at Lineoln, but I have not taken them else* 
where. 

Platyara flava , sp. nov. 

Length of antenna, 0 038; size of body, 0*137 x 0-016; 
expanse of wing, 0*1 ifi x 0 042. 

Antenna 2 + 14 jointed; joints of scapes yellowish-grey, 
first joint rather broader than long, second about as long 
as broad, both covered with a silvery pubescence; joints of 
flagellum black, with a pubescence giving silvery reflections. 
Head black, with a very short, rather inconspicuous, silvery 

S ubesoence. Thorax light-yellow anteriorly, darkening to 
ark-yellow posteriorly, shaded with black, hut without any 
distinct or definite markings; whole surface covered with 
moderately stiff black hairs. Scutellum dark-brown, fringed 
with blade hairs. Metathorax and pleura dark-tawny. 
Hal teres with a stout pedicel bearing a club, yellow at base 
but almost white at the top. Abdomen dark-tawny on the 
back but lighter on the sides, and the posterior margin of 
each segment almost black ; thinly covered with black hairs. 
Coxaa bright-yellow, with a few block hairs on the outer side 
near the tip; femora darker, covered with short black hairs ; 
tibia and tarsi with light ground-colour, but rather thickly 
clad with black hairs, the former with a few scattered spines 
in addition ; spurs black. Wings almost hyaline. Auxiliary 
vein rather faint; first longitudinal joining costa about two- 
thirds of its length; anterior branch of second longitudinal 
about as long as part of costa between its apex and that of first 
longitudinal; costal vein extending some distance beyond the 
apex of second longitudinal, but not reaching apex of the 
wing; all the veins dark-brown or black. 

I have only one rather imperfect specimen of this insoct, 
taken at Lincoln in August. A specimen taken at Wanganui 
differs but slightly from this insect, and is perhaps a repre¬ 
sentative variety of the North Island. 

Genus ScjOpbila, Meig. 

Head small, flattened on the fore part, sitting deep in the 
thorax, of rounded oval shape owing to its high vertex. Eyes 
remote in both sexes, oval, a little emarginate on the upper side 
above. Ocelli three, arranged near one another in a triangle 
on the broad front, the anterior one very small. Proboscis 
very short not prominent. Hyposfcoma more or less broad. 
SMjrf prominent*, incurred, four-jointed^ the first joint very 
emeili the second shorter than the third, the fourth as long as 
Or longer than ah three together, seldom shorter than them. 
Automate -projecting forward, arcuated, those of the male 
longer than those of the female, in the latter often 
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only as loug as the head and thorax together, somewhat com- 

S tressed, 2+14 jointed; joints pf the scapus distinct, cyathi- 
orm, setose at the apex; flagellar joints cylindrical, with 
downy pubescence. Thorax highly arched, oval. Scutellmn 
small, semicircular. Metathorax acclivous. Halteres with 
ah oblong club. Abdomen slender, with seven segments, 
narrowed at the base, generally claviforrn, especially in the 
male, somewhat flattened posteriorly; in the male terminating 
in a short forceps, in the female in a short non-projecting 
ovipositor with two terminal lamella*. Legs long; femora 
with a fringe of hair on the lower side; tibiae spurred, the fore 
pair with two. the hind pair with three ranges of lateral 
spines, of which those on tho inner side are particularly short 
and delicate; coxae elongated, the fore pair hairy on the front, 
the intermediate pair only at their apex, the hind pair with a 
row of setaceous hairs on their outer sides. In the male of 
some species the coxae of the intermediate legs have on the 
inner side a long arcuated spine; these spines terminate in a 
double hook-shaped curved point, usually of a dark colour. 
Wings microscopically pubescent, longish-oval, with rounded- 
ofi base, a little longer than the abdomen. Tip of the costal 
vein uniting with the tip of the second longitudinal vein at 
the apex of the wing, rarely before it; auxiliary vein termi¬ 
nating in the costa not beyond the anterior branch of the 
second longitudinal vein; base of the second posterior coll 
lung either before, under, or beyond the origin of the third 
longitudinal vein, but always before the base of the third sub¬ 
marginal cell, and never so far forward as to come under tho 
anterior branch of the second longitudinal vein; fifth longi¬ 
tudinal vein incomplete, usually broken off opposite the 
middle of the second posterior cell, sometimes disappearing 
before the base of the second posterior cell. 

Sciophila fagi , sp. nov. Plate X., fig. 1. 

Size of body, 0*174 x 0 082; expanse of wing, 0182 x 
0*074. 

Joints of scapus short, not more than half their length, 
light-yellow, with a few black hairs; first joint of flagelmm 
yellow but clouded, subsequent joints black,length about four 
times their breadth, covered with very fine glistening black 
hairs. Palpi long and slender, clouded straw-colour; first joint 
short, slightly hairy; second joint about twice the length of 
first, scattered black hairs on its surface; third joint more 
slender and twice the length of the second; fourth joint still 
more slender and darker in colour, about half as long again 
as the third* Vertex almost black. Thorax yellow, marked 
with tawny; two lateral rows of black hairs inclined to 
one another and meeting before the soutellum, also & median 
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row, but much shorter, not half the length of the thorax; 
sideB of thorax with scattered black hairs. Bcutellum tea* 
taceous, with two long black hairs on its posterior margin. 
Metathorax almost black posteriorly; pleurae brown. Hal- 
teres with stout pedicels bearing black hairs; clubs almost 
white, with short stout black hairs. Abdomen of seven seg¬ 
ments, the posterior portion of each segment being dark- 
yellow. Forceps of male block, covered with black hairs. 
Legs long and slender; coxae very light yellow, with black 
hairs; femora, tibiae, and tarsi darker, more densely covered 
with hairs; a few short black spines on the tibiae, and shorter 
ones on the tarsi; spurs black, but rather short. Wings 
smoky, covered with black hairs. Auxiliary vein rather faint, 
rather more than one-third the length of the wing; first 
longitudinal ending rather near the apex of the wing; second 
longitudinal ending in costa slightly before apex of wing; 
costa continued to apex; subcostal cross-vein below apex of 
auxiliary; anterior branch of third longitudinal disappears 
about half-way from the fork to the margin of the wiug; pos¬ 
terior branch very faint; anterior branch of first longitudinal 
almost straight, posterior rather wavy; fifth longitudinal 
straight, but not nearly reaching the margin. 

I have only one specimen of this insect, and, unfortunately, 
the antennso are not entire. The peculiarities of its neuration 
perhaps entitle it to be the type-species of a new-genus. 

SciophUa (?) hirta , n. sp. Plate IX., fig. 6. 

Sisse of body, 0*182 x 0 030; expanse of wing, 0*166 x 
0*069. 

Antennas not perfect; joints of scapus dark-brown, nearly 
cylindrical, breadth nearly as great as their length ; flagellum 
nearly cylindrical, no appreciable gap separating the, joints, 
covered all over with a soft light-yellow pubescence. Palpi 
very slender but not long, light-yellow. Vertex black and 
shining. Thorax black and shining, a dark-yellow humeral 
patch on each anterior corner, behind which there is a patch 
of long black hairs. Abdomen black and shining, and covered 
with a close coating of stiff black hairs. Legs rather Blender; 
Coxes pale-yellow at the base but darker at the tip, covered 
with black hairs; femora dark-yellow, clothed with black 
hairs; tibiae dark-brown, considerably dilated at the ex¬ 
tremity, marked with longitudinal rows of black hairs, with 
stanes at intervals; spurs very light yellow; tarsi much 
dexter end more densely clothed with black hairs than the 
tibia. Wings light-brown, becoming much darker at the first 
longitudinal vein; surface covered with scattered blaok hairs. 
Auxiliary vein ending blindly, not extending as far as the 
tramsverse vein ; first longitudinal extending about four-fifths 
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of the distance along the wing ; second longitudinal joining 
the tip of the costa almost at the apex of the wing; anterior 
branch comparatively long, situated some distance from the 
transverse vein ; vein connecting second and third longitudi¬ 
nals very faint; apex of fork of third longitudinal situated 
some distance beyond end of marginal cell; anterior branch 
of third longitudinal disconnected at a point rather nearer the 
base than the middle of the marginal cell; fifth longitudinal 
almost parallel to and close beside posterior branch of fourth 
longitudinal, but not reaching the margin. 

I have only one, and that rather an imperfect specimen, of 
this insect, taken in Fagus bush, at the base of Mount 
Torlesse, in March. It shows more affinities with Sciophila 
than with any other genus described in Mr. Skuse's Mono¬ 
graph, and I nave therefore placed it in that genus. It differs 
from it in the position of the anterior branch of the second 
longitudinal, and in the disconnection of the anterior branch 
of the fourth longitudinal; while the rudimentary condition 
of the auxiliary vein is extremely exceptional in Sciophila . I 
hesitate to establish a new genus on such a poor specimen, 
but feel confident that the insect will not long be left in this 
genus. 

Genus Pakvicellula, gen. nov. 

Head oval. Byes large, emarginate, nearly meeting below 
the antennae. Proboscis short. Palpi short, first joint very 
short, the others about eaual in length, except the fourth, 
which is rather longer. Front almost triangular. Three 
ocelli, the middle one much smaller than the others, arranged 
in a slightly-curved line. Antennae about as long as the 
thorax, 2+14 jointed ; first joint of scapus very short, much 
broader than long, second joint about as long as broad, setose 
on the upper surface; flagellum stout, joints rather longer 
than broaa, densely pubescent. Thorax very highly arched, 

f mbescent, setaceous on anterior and lateral margins. Soutel- 
um small, nearly circular, bordered posteriorly with seta, 
Metatborax steep. Abdomen rather flattened, seven-jointed, 
hirsute. Legs rather slender; coxae stout, slightly hairy on 
the outer side; femora half as long again as the coxsb, rather 
slender, compressed, hairy; tibi© rather stout, in fore and 
intermediate legs shorter than the tarsi, in the posterior legs 
about the same length as the tarsi, a few scattered spines on 
the fore tibiae, two ranges of few spines on intermediate tibiae, 
and two ranges of well-developed spines on the posterior legs; 
spurs stout; intermediate and hind tarsi with small prickles 
on the inner side. Wings about as long as the abdomen, 
rounded at the apex, with fairly pronounced ansi angle, sh*« 
face thiokly covered with hairs. Auxiliary vain rather stoat* 
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less than one-third the length of the wing, subcostal cross- 
vein situated near its apex ; first longitudinal vein ending at 
about two-thirds the length of the wing; marginal cross-vein 
situated just beyond subcostal; petiole of second longitu¬ 
dinal very short, so submargtnal cell is almost triangular; 
second longitudinal running into the costa some distance be¬ 
fore the apex; costa prolonged beyond its tip, but not reach¬ 
ing the apex; third longitudinal rather indistinct, the apex 
of its fork situated some distance beyond apex of inner mar¬ 
ginal cell, branches slightly divergent; fourth longitudinal 
unbranched ; fifth and sixth longitudinals absent. 

I have specimens of but one species of this genus, but the 
neur&tion is so distinct that 1 think I am justified in establish¬ 
ing a new genus for it. 

Farvieellula triamjula , Plate X., fig. 2; Plate XIII., figs. 

8, 9. 

Length of antenna, 0 038; size of body, 0*182 x 0*033; 
expanse of wing, 0*115 x 0*057. 

Antenna 2 + 14 jointed; first joint of scapus very short, pale- 
yellow, second joint pale-yellow, cy&thiform, the margin of the 
upper side ornamented with a few stiff black hairs about as long 
as the joint; first two joints of flagellum yellow, but antenna 
gradually darkening towards the tip; all joints much the same 
length, centre ones bulging in the middle, terminal joints more 
cylindrical; all joints covered with "soft pubescence giving 
silvery reflections; all joints rather longer than broad. Palpi 
incurved, cinereous; first joint short, second rather longer and 
thicker, clothed with black hairs; third and fourth slender 
and short, with a few short black hairs. Proboscis slightly 
protruding, hairy. Ocelli three, one situated close to the 
Inner margin of each eye, the third almost in a line between 
them. Vertex black and shining, with a few black hairs 
Thorax dark*t*wny, with indistinct central and lateral black 
bands, covered with * minute pubescence and long golden 
hairs. Scutellum tawny, with golden hairs. Metathorax 
Mack, with golden hairs on its posterior margin. Pleura and 
epimera blade. Abdomen of seven segments, clack, but thickly 
' covered with long golden hairs, slightly depressed, broadest in 
centre. Lamella of female white, covered with light-coloured 
hum. Hal teres very light yellow, covered with a minute 

B isoence. Legs of moderate length; coxae smoky at the 
, light-yellow in the middle, and black at the apex, the 
sulcalportion clothed with long golden hairs; femora dark at 
t&etip; tifafes about half as long again as the femora, rather 
etout, withmany short black spines and a dense covering 
of black hair*; tarsi slender, straw-coloured, with a dense 
oomeiiig ^./shoct black hairs and spines on the posterior 
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surface. Wings with a yellowish tinge, especially near the 
costal margin and close to the veins; surface rather thickly 
covered with black hairs. Veins brown, with a central row 
of black hairs; auxiliary vein ending in costa at about one- 
quarter the length of the wing; first longitudinal joining 
costa at about two-thirds length of the wing; second longi¬ 
tudinal joining costa some distance before apex; costa con¬ 
tinued beyond this point, but not nearly reaching the apex; 
subcostal vein situated just before marginal cell, latter very 
short, almost triangular; petiole of third longitudinal not 
long; fourth longitudinal not forked. 

I have three specimens of this insect, t%vo of which were 
taken at Lincoln in February, and the other in Christchurch 
in June. 

A male specimen has almost identical measurement with 
the female, but it has black forceps. The legs are very much 
lighter in colour than those of the female, more especially the 
tarsi and tibia; the spurs are light-yellow. The veins of the 
wing are light straw-colour instead of brown. 

Genus Tktiuckjneura, Winn, 

Costal veiu extending far beyond the tip of the second 
longitudinal vein, but not reaching the apex of the wing; 
auxiliary vein small, bent posteriorly, ending in the first 
longitudinal vein far beyond the marginal cell, or shortened to 
a tooth; the marginal cell far beyond the middle of the first 
longitudinal vein ; inner marginal cell much lengthened ; fork 
of tne third longitudinal vein with a rnoderately-long petiole; 
base of the second posterior cell lying before the base of the 
third submarginal cell. Surface of the wing microscopically 
pubescent. 

The above short diagnosis is the only reliable one to which 
I have access at present. I hesitate to add other characters, 
fearing that my species is not sufficiently typical. 

Tetragoneura nigra , n. sp. Plate XIII., figs. 10, 11. « 

Length of atotenn®, 0*044 ; size of body, 0 077 x 0*014; 
expanse of wing, 0*077 x 0*088. 

Antenna about as long as the body; joints of scapus 
pale-yellow, cyathiform; joints of flagellum barrel-shaped, 
but situated on pedicels; length slightly greater than their 
diameter, the first three pale-yellow, those nearer the end of 
the antenna; all the joints covered with soft hairs with silvery 
reflections. Vertex black, with a few black hairs. Thorax 
dull-black, a median and two V-shaped lateral marks rather 
more intense in shade; surface covered with short black 
hairs, and the margins with strong thick black hairs incurving 
over the thorax. Soutellum black, with two long black hairs 
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near the posterior margin. Mofcathorax and pleura* black. 
Haltere® light-yellow ; the club oval in shape, with an almost 
imperceptible black pubescence on its edges. Abdomen black, 
with a shining granulated surface on which there is a thin 
covering of black hairs. Legs rather stout; cox® light- 
yellow, with a few dark hairs on its darkened tip; base of 
femora rather dark as well as the distal portion, central 
portion light-yellow but covered all over with block hairs; 
femora considerably dilated; tibia* rather short, slightly 
dilated at the end, ground-colour yellow but thickly covered 
with short black hairs, the posterior tibi® with two ranges of 
black spines, intermediate tibi® also with black spines but 
not so conspicuous; tarsi rather short, with much shorter 
spines, but otherwise much the* same as the tibi®; all spurs 
black. Wings with a slight brownish tinge. Costal vein 
extending a long distance beyond tip of second, longitudinal, 
but not extending to apex of wing; apex of second posterior 
cell nearer the base of the wing than the apex of the third 
submarginal cell; fifth longitudinal reaching to apex of 
second posterior cell. Surface of wing covered with black 
hairs. 

I only possess one specimen of this insect, which was ob¬ 
tained at Lincoln College in the month of December. 

Genus Aneura, gen. nov. 

Head rather small, oval, deeply imbedded in the thorax. 
Eye® oval, not emarginate. Proboscis short. Palpi long and 
slender; first joint about as long as brood; second longer than 
broad, but stout; third long, cylindrical, and slender; fourth 
longer than ail the others put together, very slender. Ocelli 
three, the central one much the smallest. Antenn® 2 + 14 
jointed; the joints of the scapus very Bhort, cupuliform, 
Slightly setose; joints of flagellum four times as long a® 
broad, gradually decreasing in diameter towards the apex, 
terminal joint very narrow, densely pubescent. Thorax highly 
arched, smooth out for three longitudinal rows of hairs 
converging to a point in front of the scutellum; lateral mar- 

S ns slightly setiferous. Scutellum small, semicircular, seti- 
rous on the posterior margin. Metathorax steep. Abdomen 
slightly compressed from the side. Legs long and slender; 
cox® rather abort, not more than half the length of the 
femora, slightly setose; femora slender, those of the posterior 
legs compressed, hairy; tibi® of fore-legs about the same 
length as the metatarsus, of the intermediate leg about the 
length of the whole tarsus, and those of the posterior legs 
longer than the tarsus; posterior tibi® with two rows of 
tearce, short, and feeble spines; spurs small and feeble; tarsi 
long and slender, with a few very small prickles on the under- 
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side. Wings oval, rounded at the apex, and anal angle not 
prominent, shorter than the abdomen, surface hairy. Auxi¬ 
liary vein more than one-third the length of the wing, but not 
half its length; no subcostal cross-vein; first longitudinal 
slightly arcuated, ending near the apex of the wing; second 
longitudinal arcuated, joining costa just before the apex; 
costa prolonged beyond the tip of the second longitudinal 
and reaching the apex; basal portion of second longitudinal 
about one and a half ti^pes the length of the submarginal 
cross-vein, which is situated some distance before the apex 
of the auxiliary vein; petiole of the third longitudinal about 
the same length as the anterior branch, branches divergent; 
apex of the second posterior cell situated before the apex of 
the second submarginal cell; branches of fork of fourth 
longitudinal very divergent; fifth longitudinal incomplete. 

This genus differs from most of the others in the sub¬ 
section in the absence of the subcostal cross-vein. It is 
closely allied to Boletina . 

Aneura boietinoides , sp. nov. Plate X., fig. 5; Plate XIII., 

figs. 12, 13. 

Length of antennas 0 093; size of body, 0154 x 0 016; 
expanse of wing, 0*182x0 049. 

Antenna 2+14 jointed, longer than head and thorax 
together; joints of soapus short, nearly globular, very light 
yellow; first joint of flagellum light - yellow at base, but 
upper portion and all succeeding joints dark-brown; length 
of joints about three times their diameter, all rather thickly 
clotted with black hairs; terminal joint slender but rounded. 
Palpi very dark brown; first joint rather slender, second 
long and slightly swollen, third shorter and more slender, 
fourth longest and more slender than any others. Thorax 
bordered all round with light-yellow, central portion light* 
brown; one central row of short black hairs; two lateral 
rows, the outer one consisting of long hairs; central row 
short, but two inside lateral rows meet m front of scuteliuzn. 
Scutellum light-yellow, bordered with long black hairs. Meta¬ 
thorax and pleura brown. Pedicel long and slender, support¬ 
ing rather a large club, both pedicel and club being covered 
with a short black pubescence. Abdomen light-yellow, the 
posterior margin of each segment especiall v on the sides being 
brown; surface with scattered long slender black hairs. 
Lamella of female dark-brown, and forceps of male rather 
large, black. Abdomen of male with broaaer brown borders 
on posterior portion of abdomen than in female. Legs long 
and slender; coxa rather short, very light yellow; femora 
rather long, light-yellow, but covered with black hairs; tibia 
and tarsi light-coloured, but covered with black hairs, and 
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bearing a few black spines; spurs black. Wings with a 
slight brown tint, surface covered with black hairs. First 
ana second longitudinal veins black, others very light brown; 
auxiliary vein about one-third the length of the wing; no sub¬ 
costal cross-vein; first and second longitudinal veins curved 
near the end; petiole of third longitudinal long; fifth longi¬ 
tudinal not reaching fork of fourth. 

I have four specimens of this insect, all of which were 
taken at the foot of Mount Torlesse, in Fagus bush, in March 
and November. 

Genus Cycloneuka, gen. nov. 

Head longer than broad. Eyes large, but well separated 
on the front. Antenna and palpi not seen. Thorax almost 
globular. Abdomen of seven segments in the male. Wings 
rather narrow. Auxiliary vein rudimentary; first longitu¬ 
dinal ending about half-way along the anterior border; second 
longitudinal vein ending some distance before the apex ; cos¬ 
tal vein continued beyond the end of the second longi¬ 
tudinal, but not reaching the apex of the wing; anterior 
branch of third longitudinal ending at a point a little beyond 
the apex of the wing; posterior branch wanting; anterior 
branch of fourth longitudinal ending at .about one-third of 
length of inner margin of the wing; fifth longitudinal vein 
complete, joined at about half its length by a vein perhaps 
corresponding to the posterior branch oE the fourth longi¬ 
tudinal; second, third, and fourth longitudinals detached at 
their bases. Legs stout; femora greatly compressed; tibia 
with long spines; spurs long, pubescent; first two joints of 
tarsus of hiud-legs with prioldes on the under-surface. 

I have only one species of this genus. It was taken in 
scrubby bush on the Port Hills in December. 

Cyeloneura flava, sp. nov. Plate XI,, fig, 5. 

Length of antenna,-?; mm of body, 0-088 x 0*016; 

expense of wing, 0*096 x 0*088. 

Antenna and palpi not seen. Front dark, but rather 
densely covered with grey hairs. Thorax dark-yellow, thinly 
clothed with short black and longer orange hairs situated on 
the lateral margins. Souteilum semicircular, ferruginous, 
with a few lop* seta on the posterior margin. Pleura and 
metjSthorax dark-brown. Halteres with light-coloured stipes, 
add rather large black dub. Abdomen depressed, broadest in 
Ufa middle, daA-ferruginous* irregular patches being of a 
darker odour than the rest of the abdomen. Coxa bright- 
yellow, with arow of hairs on the exterior margin; femora 
jpehtly oompressed, bright-yellow, with yellow heirs; tibia 
thm the coxa, darker, with rows of short black hairs 
v '19 ■ ■. 



. 290 Transactions. — Zoology. 

and two ranges of spines, dark-ferruginous; spurs long, 
yellow; tarsi rather snorter than the tibiae, yellow, witn 
rows of short black hairs. Wings longer than the abdomen, 
yellow, but smoky at the tips, the darkest patch situated at 
the end of the second longitudinal vein. Neuration of the 
wings as described under the genus. 

I have only one specimen of this species, which was taken 
on the Port Hills in December. 

Genus Paradoxa, nov. gen. 

Head nearly round. Eyes large. Antonnm 2 + 14 
jointed; joints shaped almost as in Tetragonewra. Palpi 
short, four-jointed; first and second joints very short, third 
longer and stouter, fourth the same length as third but much 
more slender. Thorax rather elongated. Abdomen com¬ 
pressed vertically, as broad as the thorax. Femora greatly 
compressed; tibiae about as long as the femora, with a 
few slender black spines; spurs large, pubescont; first joint 
of tarsus the longest, others gradually decreasing in length. 
Wings longer than the abdomon. Auxiliary vein represented 
by a short rudiment; first longitudinal ending some dis¬ 
tance beyond the middle of the anterior margin, joined to 
second longitudinal by marginal oross-vein situated near its 
apex; second longitudinal vein ending some distance before 
tne apex of the wing; costa prolonged considerably beyond 
the tip of the second longitudinal vein, but not reaching 
the apex of the wing; third longitudinal vein with a long 
fork, slightly disconnected at its base; posterior branch also 
slightly disconnected at its base; anterior branch of fourth 
longitudinal reaching the margin, but disappearing before 
reaching the base of the wing; fifth longitudinal vein com¬ 
plete, reaching the margin, joined at a point about tbree- 

J uarters of its length from the base by a strong vein as in 
tycloneura, which probably represents the posterior branch 
of the fourth longitudinal vein. 

I have only one species belonging to this distinct genus. 

Paradoxa fusca, sp. nov. Plate XU., fig. 6. 

Length of antenne, 0-016; size of body, 0-096x0-010; 
expanse of wing, 0-092 x 0-016. 

Antenne 2 + 14 jointed; first joint of soapus short, nearly 
black; second joint cyathiform, ornamented’ with a few 
bristles; flagellum dark - brown, densely ciliated ; joints 
broader than long, placed on very short pedicels tapering 
gradually to the apex; last joint has length more than 
twice its breadth and an obtuse apex. Palpi short, light- 
yellow; two basal joints short, third and fourth about equal 
in length, rather longer than the first and second put together. 
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Front block. Thorax strongly curved, block or dork-brown, 
rather sparsely covered with short blaok hairs, which are 
longer on the margins. Soutellum black, with a row of hairs 
on its posterior margin. Pleurae and metathorax black. 
Abdomen black, but third and fourth segments dark-brown, 
sparsely covered with short black hairs. Legs rather short; 
coxae smoky; femora compressed, yellow in the centre, but 
bordered with dork-brown ; tibiae rather longer than the fe¬ 
mora, not slender, the two posterior pairs with a few mode¬ 
rately - long black spines, anterior tibiae without spines; 
spurs rather stout, straw-coloured, and covered with a light 
pubescence. Wings brown, darker near the costa and in the 
central portion of the first submarginal cell. Inner marginal 
cell long, its apex being nearly directly above the apex of fork 
of third longitudinal vein; crosB-vein situated near the end 
of first longitudinal vein ; costal vein ending before the tip of 
the wing; second longitudinal vein joining it some distance 
before its tip. Surface of the wing microscopically pubescent. 

I hove only one specimen, taken at Lincoln College, in 
September. 

Qenus Eorycekas, gen. nov. 

Head oval, not very deeply imbedded in the thorax. 
Eyes large, round, slightly emarginate on the inner side 
above. Palpi incurved, rather short; first and second joints 
about equal, short; third joint about double their length, 
cylindrical; fourth joint still longer, slightly davate. Ooelli 
three, large, placed almost in a straight line on the broad 
front. Antennae 2 + 14 jointed, about os long as the head 
and thorax together; joints of scapus much Droader than 
long, cupolifonn, setiferous above; flagellum compressed, 
broadest port in the middle, joints generally broader than 
long except at the apex, densely pubescent. Thorax highly 
arched, pubescent, without strong setm on the lateral margins. 
Scutellum rather small, semicircular, hardly setiferous. Me¬ 
tathorax steep. Abdomen rather flattened, seven-segmented, 
narrow in front but broader posteriorly. Foreeps of the male 
rather small, chelate. Legs rather slender; coxae short bnt 
stout, hairy; femora slender, but posterior pair compressed, 
pubescent; fore tibiae larger than the metatarsus but less 
than half the length of the whole tarsus, intermediate tibiae 
rather shorter and posterior tibiae longer than the tarsus, 
three ranges of small spines on fore and intermediate tibiae" 
and two ranges of longer spines on posterior tibiae; spun 
rather short.; first not much longer than second joint of 
tarsus, a few small prickles on the under-eide of tarsus.' 
Wings rather pointed at the apex, and anal angle rather 
prominent; surface of wings distinctly hairy. Auxiliary vein 
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complete but short, subcostal cross-vein situated about half¬ 
way along it; first longitudinal joining costa more than two- 
thirds the length of the wing; second longitudinal joining, 
the costa before the apex; costa slightly extended beyond 
the point of junction, but not reaching the apex of the wing; 
submarginal cross-vein about equal to basal portion of second 
longitudinal; petioio of third longitudinal rather short; apex 
of fork of fourth longitudinal just below origin of third longi¬ 
tudinal, branches divergent; fifth longitudinal strong but in¬ 
complete. 

This genus is closely related to Anaolinia, Winn. 

JSuryceras anaolinoides, sp. nov. Plate XI., fig. 1; Plato 

XIII., figs. 14, 15. 

Length of antennae, 0-068; size of body, 0-182 X 0-084; 
expanse of wing, 0-154 x 0 060. 

Antennae 2 + 14 jointed; joints of scapus short, yellow, 
cyathiform, covered with Bhort yellow cilia; joints of flagel¬ 
lum black, but densely covered with a yellow pubescence; 
fifth and 6ixth joints broadest, their breadth being half as 
much again as their length; terminal joint the longest, its 
length being about three timcB its breadth; succeeding joiuts 

g radually decreasing in length but increasing in breadth, 
alpi very light yellow, incurved; first joint short; second 

i 'oint rather long and broad, densely ciliated with light-yellow 
lairs; third and fourth joints much more Blender, about 
equal in length, densely ciliated. Vertex black, rather hairy. 
Ocelli situated nearly in a straight line. Eyes emarginate, 
but not nearly meeting. Thorax light-yellow anteriouy but 
much darker posteriorly, becoming almost black in front of 
the scutellum; surface covered with short black hairs, the 
sides with a margin of long golden hairs. Scutellum dark- 
brown, with a fringe of black hairs. Metathorax almost 
black, tho posterior portion with a few long yellow hairs. 
Pleurae brown, with a few long hairs. Hal teres with stout 
pedicels bearing an elongated pyriform dub, light-yellow 
m colour, and covered with a fine pubescence.. Abdomen 
black, first segment yellow except in centre of dorsal surface, 
where it is brown covered with long yellow hairs; abdomen 
broadening considerably posteriorly, the posterior portion 
of each segment brown, last segment with a yellow border 
covered ail over with rather black hairs. Legs rather long; 
coxae yellow, the outer surface of posterior coxa brown, a 
few stiff yellow hairs on each coxa; intermediate and pos¬ 
terior femora brown on the anterior side of the upper portion, 
and at the distal extremity, which is covered with Discs hairs, 
other parts of coxa, yellow, covered with short yellow hairs; 
tibia of anterior and intermediate legs rather wort, ydtteto. 
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1>ut covered with black hairs and a few black spines; pos¬ 
terior tibiu rather long and stout, with more numerous and 
longer spines; all tarsi black, owing to thick covering of 
black hairs; spurs yellow at the base, shading to brown at 
the tip. Wings slightly shaded with brown, and covered 
with black hairs. Costa and first and second longitudinal 
veins black, others light-brown; fifth longitudinal extending 
some distance beyond fork of fourth, but not reaching the 
margin. 

1 have only one specimen of this insect. It was taken in 
Fagus bush, at the base of Mount Torlesse, in March. 

Genus Anomala, nov. gen. 

Head moderate, nearly round, but slightly prolonged pos¬ 
teriorly, situated rather deep in the thorax. Eyes ovate, 
entire. Ocelli two, or three: if only two present, one is 
situated in the margin of eaoh of the compound eyes; if three, 
the third in the middle of the front. Palpi short, incurved, 
four-jointed; first joint short, moderately robust; second 
much longer; third and fourth more slender and about 
equally long. Antennas cylindrical, taporing towards the 
apex, projecting forwards, arcuated, 2-1-14 jointed; first 
joint of soapus nearly cylindrical, second cupuliform, both 
joints setiferous on the sides and upper edge; flagellar joints 
cylindrical, with a short downy pubescence. Thorax highly 
arched. Scutellum semicircular. Abdomen rather flattened, 
broadest in the middle. Legs rather short; tibia spurred, 
and provided with lateral spines which aro short on the 
anterior tibia, and long ones arranged in three ranges on the 
intermediate and two ranges on the posterior tibia. Wings 
with rounded apex and anal angle. Auxiliary vein joining the 
costa just-before the origin of the third lougituainal vein; 
costal vein extending some distanoe beyond the tip of the 
second longitudinal vein; first longitudinal joins the costa 
before the branch of the third longitudinal vein; marginal 
cross-vein situated a little before the tip of the first longitu¬ 
dinal, -which bends down and alosely approaches the second 
longitudinal; anterior branch of third longitudinal reaching 
the margin just before the apex of the wing; apex of fork of 
fourth longitudinal situated just before the apex of fork of 
third longitudinal ; anterior branch straight, posterior branch 
undulated; fifth longitudinal indistinct; subcostal cross-vein 
absent. 

This germs koloeely allied to Leia, Ateleia, Acradusrania, 
.mi-XJ&fotia* hut oanbe easily distinguished by the absence of 
the ieloostal cross-vein, and by the fact that the third and 
fesjfth lon g jt o di n a iyeins complete. 
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Anomala guttata. Plate XI., fig. 8; Plate XIII., figa. 16, 

17. 

Mycetophila guttata, Hutt. 

Length of antenna, 0'079; size of body, 0-174 x 0 044; 
expanse of wing, 0*165 x 0*066. 

Antenna 2 + 14 jointed; joints of scapus yellow, first 
much longer than the second, which is cyathiform, surface 
of both with a few stout short black hairs which are much 
longer on the edge of the second joint; first five or six joints 
of flagellum yellow, terminal joints nearly black, length 
usually about twice the breadth, all joints densely covered 
with short hairs having bright silvery reflections. Palpi 
prominent, rather large and thick, light-yellow, with a few 
short hairs. A black shining patch round each ocellus, but 
an orange area between them. Vertex dark-brown, with long 
black hairs on the margin. Thorax dark-yellow, surface with 
a few scattered hairs, which are long on the anterior and 
lateral margins; four longitudinal brown Btripes, two short 
ones extending from the collars to the insertion of the wings, 
one on each side of the median line, but never confluent; the 
other two near the lateral margin, commencing farther back, 
and extending nearly to the soutellum, never confluent. 
Scutellum dark - brown anteriorly, light - yellow .posteriorly, 
fringed with long black hairs. Metathorax and pleura dark- 
brown. Halteres with light-coloured rather slender pedicels 
bearing an oval club, light • yellow in colour. Abdomen 
broadeBt in the middle, covered with hairs giving golden 
reflection; anterior portion of each segment yellow, posterior 
and longer portions dark-brown. Legs rather short; cox® 
light-yellow, with black hairs on anterior surface *, femora 
brown at both ends but yellow in the centre; tibiae rather 
stout, those of posterior and intermediate legs darkened at 
both extremities and covered with short hairs and beiuing 
several spines of two Bizes; anterior tibiee only with shorter 
spines; tarsi flight • yellow, but thickly clothed with dark 
hairs; spurs brown. Wings with brownish tinge, microscopi¬ 
cally pubescent; one brown patch between apex of first longi¬ 
tudinal and costa; another patch at fork of second and third 
longitudinals, and a third on the inner side of posterior branch 
of fourth longitudinal; a more indistinct patch between ante¬ 
rior branch of fourth longitudinal and posterior branch of 
second longitudinal—near the margin of first posterior 
cell. 8ecood longitudinal joining costa not far before apex 
of wing; costa almost reaching the apex; apex of fork of 
third longitudinal much nearer the apex of wing than trans¬ 
verse vein, the latter situated half-way along the wing; fork 
of fourth longitudinal nearer base of wing than junction 
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between second and third longitudinals; branches reaching 
margin far apart. Size of brown patches varies considerably. 

This is an excessively common insect throughout the 
colony. It tnay be taken throughout the year, but is more 
frequent in the spring months. 

Anomala minor t sp. nov. 

Length of antennas, 0066; size of body, 0*120 x 0*027; 
expanse of wing, 0140 x 0*046. 

Antennas 2 + 14 jointed; joints of scapus dark-yellow, 
covered on the upper surface with stiff black hairs, one of 
which, situated on the anterior rim of the second joint, is 
larger than the two joints together. Palpi light - yellow. 
Vertex black, but covered rather thickly with long yellow 
hairs. Thorax dark-tawny to black; m the former case 
marks are present closely resembling those on the thorax of 
the last species; surface covered thickly with long yellow 
hairs. Soutellum black, with very short hairs on its posterior 
margin. Metathorax and pleura black. Halteres white; 
club pyriform, rather elongated. Abdomen black, covered 
with minute golden pubesceuce and thinly-scattered long 
golden hairs. Legs rather short ; coxae almost white, but 
darker at the distal extremity ; femora dark-brown at both 
ends but very light in the middle, covered with long golden 
hairs ; tibiae rather stout, yellow, but darker at both ex¬ 
tremities, covered with short black hairs and with two rows 
of long black spines; spurs light-yellow, with short black 
hairs ; tarsi yellow, but densely covered with short black 
hairs. Wings with slight brownish tinge, microscopically pu¬ 
bescent ; brown patches in same position but lighter, except 
the one situated m the first submarginal cell; all the apical 

E ortions of the wing shaded light-brown. Veins at the base 
ght-yellow, but almoBt black at the extremity; first and 
second longitudinal veins do not approach so closely as in 
the last species; second longitudinal short; costa not nearly 
extending to tip of wing; apex of fork of third longitudinal 
situated almost below transverse, vein; transverse vein nearer 
apex of wing than half-way ; fork of fourth longitudinal 
almost directly below point of junction between second and 
third longitudinals; branches of fourth longitudinal not reach¬ 
ing margin, far apart. 

Not so abundant as the preceding, but common at Christ- 
clmrch and Wanganui. 

Genus Aphblombra, Skuse. 

Heed small, round, the fore part flattened, situated deep 
in the thorax* Ocelli three, of almost equal size, arranged in 
a curved line high on the front. Byes ovate, a little emargi- 
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nate above 00 the inner side. Palpi prominent, incurved, 
four-jointed; first and second joints somewhat robust, first 
joint small, second twice the length of the first, third rather 
longer than the firet and second taken together and consider¬ 
ably more slender, fourth joint very slender, about equal in 
length to all the others taken together. Antennae arcuated, 
projecting forward, longer than the head and thorax combined, 
very slender, 2+14 jointed; joints of the scapus of about 
equal size, eupuliforin, both setiferous at the apex; flagellar 
joints cylindrical, with a short dense pubescence. Thorax 
oval, highly arched. Scutellum small, almost semicircular. 
Metathorax high, acclivous. Abdomen slender, cylindrical, 
six-segmented, with an anal joint almost as large as the sixth 
abdominal segment, and small forceps. Legs long, slender; 
femora not so robust as the cox®, compressed ; tibiie spurred, 
and the intermediate and hind pairs each with two rows of 
lateral spines. Wings oblong-ovate, longer than the abdomen, 
rounded off at the base, microscopically pubescent. Costal 
vein extending far beyond the tip of the second longitudinal 
vein, stopping a little before the apex of the wing; auxiliary 
vein joining the costa a little before the marginal oross-vein; 
the humeral cross-vein very oblique; no subcostal cross-vein; 
first longitudinal vein joining the costa at a point three-fourths 
of the distance from the root of the wing to the tip of the 
costa; the marginal cross-vein situated very much before the 
middle of the first longitudinal vein, at a point about one-third 
the length of the latter; third longitudinal vein detached from 
the second longitudinal vein, starting in the wing-disc con¬ 
siderably beyond the marginal cross-vein, reaching the margin 
much below the apex of the wing, without any trace of an 
anterior branch; fourth longitudinal vein joining the margin 
before the tip of the first longitudinal vein joins tne costa, the 
only trace of an anterior branch being an indistinct short piece 
of a vein quite detached from the fourth longitudinal vein, 
and joining the posterior margin a short distance in front of 
it; fifth longitudinal vein only rudimentary. 

The only species of this' genus hitherto described is from 
Sydney, so the genus would appear to be confined to Austral¬ 
asia. 

Aphelomera skusei, n. sp. Hate XI., fig. 4. 

Length of antennae, 0 056; size of body, 0*078 x 0*018; 
expanse of wing, 0*066 x 0*030. 

Joints of scapus orange, with a few blaek hairs; flagellum 
black, joints from three to five times longer than broad, 
covered all over with a fine pubescence. Palpi light- 
brown, darker at the tip. Thorax dark-brown or bhtok, 
covered with short yellowish hairs and longer black hair*, 
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curved inwards. Scutellum black, bordered with long black 
hairs. Metathorax and pleura black, smooth. Hal teres with 
stout yellow pedicel bearing an elongated black club densely 
covered with a black pubescence. Abdomen slender, black, 
densely clothed with black hairs. Coxa rather stout, light- 
yellow*; femora darker, more compressed, and thickly 
clothed with short yellow hairs; tibia light, but thickly 
covered with short black hairs; tibia of fore-legs half as 
long as tarsi, in posterior legs tibia nearly as long as tarsi; 
long spines on tibia and short ones on tarsi, black; spurs 
greyiBh-brown. Wings with a pale-brownish tint, veins brown; 
surface microscopically pubescent. A few long black hairs 
on firs* and second longitudinals; auxiliary distinct; fifth 
longitudinal rudimentary. 

I have taken four specimens of this insect. It appears to 
be rather widely distributed. It is closely allied to A . Sydney - 
emu, of Australia. 


Genus ZvGOMvrA, Winn. 

Tips of the costal and second longitudinal veins uniting 
far before the apex of the wing; auxiliary vein incomplete, 
bent anteriorly, gradually disappearing or only forming a 
tooth; apex of the inner marginal cell not situated beyond 
the base of the second submarginal cell; petiole of the fork 
of the third longitudinal vein very short; anterior branch of 
the fourth longitudinal vein wanting; fifth longitudinal vein 
incomplete ; sixth longitudinal vein in most oases large. 

I nave placed the following species in this genus, though 
in some respects their alar venation varies from that described 
above: in particular, the fork of the third longitudinal vein 
has a moderately-long petiole, and the sixth longitudiuai vein 
is wanting. 

ZygpmyiaJlavicoxa , gp. nov. Plate XI., fig. 6. 

Length of antenna, 0 041; size of body, 0 098 x 0 024; 
expanse of wing, 0 088 x 0 030. 

Antenna a little longer than head and thorax together; 
joints of scapus about equal in sixe, cyathiform, about as long 
as broad, light-brown large seta on the anterior margin of 
second joint; flagellum dark*brown, rather compressed, the 
joints rather broader than long, densely covered with pubes¬ 
cence giving silvery reflections. Palpi light-yellow. Two 
lateral ocelli fairly large, central one small, situated in a 
parked depression, front broad, black, with a few hairs 
giving yellowish reflections. Thorax with all the central 
black,..humeral'patches yellow, and lateral portions 
iight^hrown; everywhere covered with numerous hairs giving 
ftetathorax and pleura black, Beutel- 
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lum black, with a few long hairs on the posterior margin. 
Abdomen black, narrow in front but broadening considerably 
posteriorly, hairs few and scattered. Forceps of male light* 
yellow. Halteres with a light-yellow podicel; club large, 
pyriform, black. Legs not long; coxae yellow, darkening to¬ 
wards the apex, where there are a few light-coloured setae; 
trochanters light-yellow; femora rather compressed, yellow; 
but dark-brown or black at the apex, covered all over with 
black hairs, which are lengthened considerably near the 
end of the lateral margins ; tarsi straw-coloured, with two 
ranges of long black spines; posterior spurs half the length 
of metatarsus, straw-coloured, but densely covered with short 
black hairs; tarsi with spines on the inner surface. Wings 
with a pale-yellow tinge; veins dark-brown, but lighter 
where they cross the white areas; costal margin of wing 
brown, the shading extending downwards at the marginal 
cross-vein ; all the apical half of the wing shaded with brown, 
which is darker near the costal margin; a roundish white 
patch half in the second and half in the first submarginal 
cell. Tips of costal and second longitudinal veins uniting 
before the apex of the wing; fourth longitudinal strong; fifth 
longitudinal parallel to the third, ending about half-way down 
it; sixth longitudinal strong. 

Common at Wanganui and Lincoln early in the spring. 

Zygomyia fusca , sp. nov. 

Length of antenna, 0-049; size of body, 0-115 x 0*033; 
expanse of wing, 0*125 x 0 049. 

Joints of scapus rather long, light-yellow, cyathiform, the 
first half as long again as the second; joints of flagellum 
rather compressed, dark-brown, those at the base about as 
long as broad, the apical ones with the length more than four 
times the breadth, thickly clothed with a pubescence giving 
silvery reflections. Palpi yellow. The central ocellus small, 
situated iu rather a deep depression. Thorax dark-brown, 
bordered with orange anteriorly, and covered with black 
hairs. Scutellum dark-brown, with long hairs on the posterior 
margin. Metathorax and pleura dark-brown on upper por¬ 
tion, but black below. Halteres white; club oval, with a few 
black hairo. Abdomen black, with very few hairs except on 
the posterior margins of the segments; a cinereous band on 
the hind margin of every segment. Forceps of male dark- 
brown, and densely covered with black hairs. Legs moderate; 
cox© almost white, but a small patch of brown and black 
hairs at the tip; trochanters dark; femora light straw-colour, 
with short black hairs which become set© on the margins 
near the apex, rather dark at the base, compressed; tun© 
stout and, like the tarsi, closely resemble those of Z . ffavieoM* 
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Wings hyaline, with shaded patches similar to those on the 
wings of Z. jlavicora , but much smaller; the whit© sub- 
apical patch longer, and extending almost from the costa to 
tne posterior margin. Auxiliary vein bent slightly posteriorly; 
fifth longitudinal ending below the apex of the second sub- 
marginal cell; veins much stouter than in the last species. 

Though the veining of the wings is almost identical with 
that in the last species, I have no doubt of the specific dis¬ 
tinctness of the two types. The size of this species is much 
greater than that of the last. The halteres are white instead 
of black, the femora are not dark at the apex and are lighter 
in colour, the abdomen is ringed with cinereous; the wings 
have the dark patches smaller and much more closely defined. 

Genus Brachydicrania, Skuse. 

Head roundish, compressed in the fore part, situated deep 
in the thorax ; front broad, the anterior border prolonged as a 
small triangle, which reaches to the basal joints of the an¬ 
tenna). Eyes longish-round. Ocelli two, large. Palpi pro¬ 
minent, incurved, four-jointed; first joint small, second longer, 
very robust; third joint subclavate, about one-third longer 
than the second; fourth joint very slender, about equal to all 
the others united. Antenna) projecting forward, somewhat 
arcuated, 2 + 14 jointed; first joint of scapus cyathiform, 
second much shorter than the first, cupuliform, both setiferous 
at the apex ; flagellar joints cylindrical, somewhat compressed 
from the sides, with dense minute downy pubescence. Thorax 
ovate, highly arched, with a short pubescence, setiferous on 
the lateral and hind margins. Scutellum semicircular, seti¬ 
ferous. Metathorax steep. Abdomen slender, in the male 
with six, in the female with seven, segments, narrowed at the 
base, cylindrical, or a little compressed from the sides; anal 
joint of the male moderately large; female ovipositor very 
short, with two small lamellae. Legs long, slender; inter¬ 
mediate and hind femora rather broadly compressed; tibi© 
sparred, and having lateral spines, fore pair with one distinct 
range of very small size on the inner side and a few very 
small spines on the outer side, intermediate pair with a range 
of smau spines on each side, hind pair with two ranges of 
longer spines on the outer side; metatarsus of the hind tarsi 
with some very minute prickles. Wings longer than the 
abdomen, ohiong-ov&l, with moderately-rounded base, micro¬ 
scopically baked. Auxiliary vein very small, incomplete, 
directed towards the first longitudinal vein; costal vein not 
extending beyond the tip of the second longitudinal vein; 
rm:npmi cross*vein situated about the middle of the first 
vein and over the base of the second submarginal 
celt eke latter with a shorter petiole; tips of the third longi- 
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tudinal fork somewhat divergent; second posterior cell short, 
its base situated. much beyond the base of the second sub- 
marginal cell; the branches of the fourth longitudinal fork 
divergent; fifth longitudinal vein long, incomplete; sixth 
longitudinal vein long. 

This genus was established by Skuse for some Australian 
species. None have hitherto been described from any other 
country. 

Brachydicrania hicmalu. Plate XI., fig. 2; Plate XIII., figs. 

18, 19. 

Length of antennas, 0 055; size of body, 0*154 x 0*022; 
expanse of wing, 0143 x 0*049. 

Antennas about as long as head and thorax ; joints of 
scapus dark-yellow, setiferous; joints of flagellum rather 
longer than broad, difficult to distinguish near the base, but 
separated near the apex, dark-brown, but covered with a 
short dense pubescence giving a silvery reflection. Palpi 
long and sleuder; first, second, and third joints light-yellow; 
basal half of fourth joint light-yellow, apical half dark-brown. 
Front dark-brown, covered with rather short hairs. Thorax 
dark-brown, humeri and lateral margins dark-yellow, short 
yellow hairs and longer black ones covering its surface. Scu- 
tellum dark-brown, bordered with a few very long black hairs. 
Metathorax and pleurse brown, smooth. Malteres with white 
pedicel ; club smoky. Abdomen rather slender, covered 
sparingly with black hairs; first and second segments brown 
with yellow sides, and sometimes yellow on posterior margin; 
third segment dark-yellow, brown on centre of dorsal surface; 
remaining segments black. Legs long and slender; coxss 
almost white, smoky towards the tip; femora very light 
yellow ; tibiae pale straw-colour, but covered with black hairs 
arranged in longitudinal lines, and two rows of long slender 
spines on intermediate and posterior tibice ; tarsi nearly black 
from dense olothing of black hairs; those of anterior legp 
very long, shorter in intermediate, and about as long as times 
in posterior legs; spurs very long and slender, pale-brown* 
Wings microscopically pubescent, the pubescence being 
arranged in longitudinal lines; pellucid, with a very pale tint. 
Auxiliary very short; first longitudinal nearly parallel with 
costa; second longitudinal and anterior branch of third 
longitudinal slightly sinuate ; marginal cross - vein situated 
beyond apex of second submarginal cell, about half-way along 
first longitudinal vein; neither branch of fourth longitudinal 
reaching the margin. 

This insect was extremely common on window-panes and 
in low-lying bush in Wanganui in June and July. Closely 
allied to pullicanda, of Australia, but, I think, distinct. 
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Genus Myoktophila, Meig. 

Head somewhat iongish, round* compressed in the fore 

K rt, situated deep in the thorax; front broad, the anterior 
rder elongated triangularly, which extends to the basal 
part of the antennae. Eyes oval. Ocelli two, large. Palpi 
prominent, incurved, four - jointed ; first joint small, the 
others equally so, or the last the longest. Antennae pro¬ 
jecting forward, Arcuated, 2 + 14 jointed; the joints of the 
soapus cyathiform, setiferous at the apex; flagellar joints 
cylindrical, compressed from the side, with short downy 
pubescence. Thorax ovate, highly arched, with short pubes¬ 
cence, longer hair on the lateral margins, setiferous on the 
hind border. Soutellum semicircular, or a shortened triangle, 
setiferous on the border. Metathorax highly arched. Abdomen 
of the male with six segments, of the female with seven 
segments, more or less compressed from the sides, narrowing 
at the base; anal joint of the male generally small; ovipositor 
of the female with two lamella*. Legs robust; femora com¬ 
pressed ; tibiae spurred, the fore pair with small spines on the 
outer side, the intermediate pair with two ranges of strong 
spines on the outer side and one range of stronger or weaker 
ones on the inner side; the hind tibi© with two or three ranges 
of short spines on the outer side ; metatarsi of the hind tarsi 
with fine prickles. Wings a little longer than the abdomen, 
longish-ov&l, the base rounded off or more or less obtusely- 
cuneiformly narrowed, microscopically pubescent. Auxiliary 
vein incomplete, bent anteriorly; costal vein not extending 
beyond the tip of the second longitudinal vein and not reach¬ 
ing the apex of the wing; marginal cross-vein situated at or 
somewhat beyond the middle of the first longitudinal vein, 
and over the base of the second submarginal cell, the latter 
with a short petiole or sessile; base of the somewhat-extended 
posterior cell situated before, under, or a little beyond tho 
mm of the second submarginal cell ; the branches of the 
fourth longitudinal inclined towards one another at their tips; 
fifth longitudinal vein incomplete; rudimentary sixth longi¬ 
tudinal vein stout. 

This is a targe genus, including species that have been 
described from nearly every known country. 

M\yoetopkila tylvatica, n» sp. 

Length of antennas, 0*104; Bine of body, 0*286 x 0*055; 
expanse 6f Wing, 0*225 x 0*094. 

Joints of soapus yellowish-brown, setose on the upper 
Wfaee, first joint more than twice as long as the second; 
mkm^l flagellum light-brown; length four or five tiroes the 
NWfti covered all over with a close pubescence giving grey 
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reflections. Palpi long, incurved; first joint nearly black, 
second joint long, light-brown, third joint similar to the 
second but more slender and shorter, fourth joint longest, 
orange-coloured. Front greyish-brown, setose, tho hairs 
being black. Thorax dark-brown, thickly covered with short 
block hairs, with long curved black hairs on the margins. 
Scutellum black, with long black hairs on the margin. Meta¬ 
thorax and pleurse black, the latter with long slender black 
hairs. Halteres with stout pedicels, very light yellow, but 
covered with short black hairs. Abdomen slender, dark- 
brown irregularly mottled with fulvous, covered everywhere 
with rather short black hairs. Legs rather long and slender; 
cox® yellow at both ends, but the central portion is dark- 
brown, tip setose; femora dark-yellow, the tip and central 
portion shaded with brown, surface covered with short black 
hairs; tibia Blender, straw-coloured, with longitudinal rows 
of black hairs, and spotted with brown spots, from which 
long spines arise; spurs dark-brown; tarsi long and Blender, 
with horizontal rows of black hairs, but no spines. Wings 
with distinct brown tinge, but extreme tip yellow; a dark- 
brown patch at marginal cross-vein and apex of inner marginal 
cell; a very irregular band extending from the end of the 
first longitudinal to near the end of the second posterior cell; 
a shaded patch between these two marks and a shaded sub- 
apical area. Veins brown. Surface of wing microscopically 
pubescent, the hairs being arranged in oblique lines. Auxiliary 
not very short, slightly bent posteriorly and gradually disap¬ 
pearing ; tip of costa and second longitudinal very near apex 
of the wing; fifth longitudinal extending to fork of fourth 
longitudinal; sixth longitudinal long, nearly reaching margin ; 
inner marginal cell just lying over base of second submarginal 
cell, whose petiole is very short. 

I found abundant specimens of this insect in one spot 
in a very damp gully on the bush-covered side of the fiimu- 
taka Mountains, near the Summit Station. 

Mycetophila howletU , sp. nov. 

Length of antenna, 0132; size of body, 0 800 x 0*066; 
expanse of wing, 0 264 x 0*120. 

Basal joint of scapus more than twice the length of the 
second, seta black; length of joints of flagellum two or three 
times their breadth, the basal five or ;ix joints with an orange 
band at both ends, but the central portion is dark-brown. 
Palpi dark - orange ; first joint short, second stout, third 
more slender, bristly like the second, fourth strongly curved, 
broadening considerably at the apex, slightly bristly. Front 
yellowish-grev, covered with black hairs. Thorax reddish- 
yellow, but black on lateral margins above the wings/densely 
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covered with black hairo. Scutelluui dark-brown, with strong 
hairs on its posterior margins. Metathorax yellow. Pleurte 
dark-brown, covered with slender black hairs. Abdomen 
almost black, mottled with very dark brown ; margins of 
some of the segments lighter. Legs robust; coxm light- 
yellow, but brown on the posterior margin ; femora rather 
expanded, greyish-yellow, with two block spots on the pos¬ 
terior side and a conspicuous black tip on the posterior legs; 
tibiae dull-yellow, with a black tip covered with longitudinal 
rows of black hairs and spines of two sizes, the longer ones 
being orange - red ; spurs long, orange-red in colour; tarsi 
darker than the tibim, several rows of fine spines on the inner 
side. Wings very broad, microscopically pubescent, with a 
deep-yellow tint, but the larger part coloured almost black; 
a dark patch surrounding marginal cross-vein, which extends 
downward and spreads out widely, covering all the posterior 
portion of the wing, but becoming lighter as the margin is 
approached; this becomes darker nearer the apex and spreads 
up again to the second longitudinal vein, but has an irregular 
outline, becoming very much narrower at second longitudinal 
and reaching costa at the end of first longitudinal, the apex* 
being yellow. First and second longitudinals brown ; the 
others very strong and black; petiole of second submarginal 
cell very short, the apex of the inner marginal cell lying over 
the base of the second posterior. 

I have only one specimen of this fine insect. It was taken 
in bush on the Buahine Mountains, in January. 

Mycetopkila fagi, n. sp. 

Length of antenna), 0-055; size of body, 0-148 x 0-034; 
expanse of wing, 0-127 x 0 055. 

Antennss slender; joints of scapus long, long black 
setts on anterior portion of last joint; flagellum nearly 
cylindrical, brown, the basal portion of each joint being 
lighter than the apical portion, covered all over with short 
pubescence. Palpi light-yellow. Bead yellow, dark near the 
two ocelli. Thorax yellow, without any markings, but orna¬ 
mented with a few long and many short black hairs. Scutel- 
lum yellow, with long black bristles on the posterior margin. 
Metathorax and pleurte dark-yellow. Pedicel of halteres 
nearly white; club light-yellow, pubescent. Abdomen dark- 
brown, the posterior portion of each segment light-yellow. 
Forceps of male brown, with black setae. Legs rather short; 
cox8B pale-yellow, with a few black setae; femora straw- 
coloured, With biack hairs; tibiae straw-coloured, with long 
black spines hot no smaller ones, and a fringe at the distal 
and; spurs long, straw-coloured, but densely covered with 
blsck pubescence; tarsi rather stout, with short black Spines 



804 


Transactions, — Zoology. 


on the lower surface. Wings with yellow tinge. Veins alt 
about equally distinct; oostal vein ending at tip of second 
longitudinal just before apex of wing; apex of inner mar* 
ginal cell and of fork of third and fourth longitudiua! almost 
in same transverse line; fifth longitudinal not reaching fork 
of fourth. 

This is a doubtful species, but I believe it to be dis¬ 
tinct. I have four specimens, taken in Fag us bush, in 
March. 

Mycetophila variabilis, sp. nov. Plate XII., fig. 8. 

. Length of antenme, 0*090; size of body, 0 187 X 0*038; 
expanse of wing, 0*198 x 0*071. 

Antennae rather slender; first joint of scapus light- 
yellow with sets on lower surface, second joint with setae 
all round anterior border; length of each joint of flagellum 
more than twice the breadth, basal half of each joint yellow, 
apical half brown, last seven joints entirely brown, covered 
with short pubescence giving grey reflections. Palpi yellow, 
covered with black hairs. Front dark-yellow, with snort black 
hairs and a row of long black bristles along the anterior and 
lateral margins. Thorax dark-yellow, with short and long 
hairs scattered over its surface; sometimes the thorax is 
marked with more or less distinct broad dark-brown or blade 
longitudinal stripes, which in extreme forms cover the greater 
part of its surface. Scutellum varies from yellow to brown, 
and has four long black bristles situated on its posterior 
border. Metathorax and pleura brown, the latter rather 
hairy. Abdomen varies from brown to yellow, the posterior 
margin of each segment being usually far lighter in colour 
than tbe anterior portion. Hatteres with short stout pedicels 
bearing rather large clubs, brown in colour, covered with a 
close short pubescence. Legs stout; cox© light-yellow, with 
one or two small spots of brown on the sides; femora light- 
yellow, in the darker specimens they are conspicuously tipped 
with hlaok; tibi® straw-colour, often darker at tbe tips, with 
longitudinal rows of black hairs and spines of two sizes, tbe 
longer being long and stout; the longer spur almost as long 
as tbe metatarsus; joints of tarsus light-yellow, with nume¬ 
rous rows of black hairs and spines on tbe under-surface. 
Wings with distinct yellow tinge. Veins dull-yellow, all 
equally distinct; auxiliary vein short, bat not terminating, 
abruptly; second longitudinal uniting with costa some dis¬ 
tance before the tip of the wing; often a small black patch 
at the end of each branch of the longitudinal veins; usually 
a distinct blade patch around marginal cross-veins, also a 
small one at apex of second posterior edl; fifth longitu¬ 
dinal ending at or a little before apex of second posterior 
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cell, its distance from tbe fourth longitudinal differs consider¬ 
ably in different specimens. 

This is an extremely common and variable insect. Several 
varieties seem to be well marked, and subsequent investigation 
may show that they belong to different species. For the pre¬ 
sent I have united them, as I am not yet satisfied that some 
of them belong to different species. The insect may be taken 
throughout the year, but is especially abundant during the 
summer months. I have obtained specimens at Wanganui 
and Lincoln, as well as at several intermediate localities. 

Mycetophila robusta , sp. nov. 

Length of antennas, 0-121; size of body, 0*198 x 0*054; 
expanse of wing, 0 204 x 0*090. 

Antennas slender; joints of sc&pus not very stout, reddish- 
yellow, the basal joint setiferous on the lower surface, the 
upper joint all over the upper margin; flagellum with basal 
joint in length about four times its breadth, reddish-yellow, 
others with length about three times their breadth, reddish- 
yellow on the lower portion, dark-brown above, the yellow 
portion smaller and the brown portion larger in each succeed¬ 
ing joint as the apex is approached; all joints covered with 
short pubescence. Palpi reddish-yellow; second and third 
joints stout, covered with short black hairs; fourth joint very 
slender and rather longer, and not so densely covered with 
black hairs. Front reddish-yellow, the anterior margin and 
lateral margins fringed with stout Mack hairs. Thorax, scu- 
tellum, metathorax, and pleurae reddish-yellow; thorax with 
rather short black hairs. Scutellum with four long black 
spines on posterior portion. Halteres short, reddish-yellow; 
clubs pyriform, with black pubescence. Abdoihen reddish- 
yellow, darker on the upper surface, covered all over with 
rather short black hairs. Legs stout; coxes bright-yellow, 
setiferous at the end; femora rather dilated, yellow, covered 
with short black hairs; tibiae with longitudinal rows of short 
black hairs, two rows of very long spines and a few shorter 
ones; tarsi yellow, with longitudinal rows of black hairs 
and numerous black spines on the under-surface; spurs very 
long and stout. Wings with pronounced yellow tinge. Veins 
yellow ; tip of costal uniting with tip of second longitudinal 
almost at the apex of the wing; fifth longitudinal not nearly 
reaching am* of second posterior cell; sixth longitudinal 
longer. Black spots on the wing absent or less pronounced 
than in the last species. 

The three last species are very closely allied, and would 
perhaps be more properly classed as varieties of a single 
vpeeies. The chief distinction between them is their size, 
but mie cahnof be considered a specific character if specimens 
tO' ' 
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intermediate between the extremes are found. I have in* 
eluded a large number of specimens, differing considerably in 
size as well as in markings on the wings and bodies, under 
M. variabilis , but intermediate specimens are very numerous t 
and undoubtedly link the extremes together sufficiently to 
justify their inclusion in the same species. Of the present 
species I have four specimens, taken in forest country on the 
flanks of the Buahine Mountains, closely allied to M. lineola , 
Meig., of England. 

Mycetophila maculata, sp. nov. Plate XII., fig. 2. 

Length of antenna, 0 049; size of body, 0*103 x 0*024; 
expanse of wing, 0*110 x 0*055. 

Antenna dark-brown, moderately slender; joints of sca- 
pus dark-yellow, first much longer than the Becond, seta 
small; flagellum nearly cylindrical, joints at base much 
longer than broad, those near the apex about as long as 
broad, covered with dense pubescence, light near the base 
but darker near the apex. Palpi dark-yellow. Front dark- 
brown, with black hair. Thorax dark-brown, lighter on 
the front and lateral margins, one long spine on each side 
of the posterior margin. Scutellum dark-brown, with four 
long black spines on the posterior margin. Metathorax and 
pleura black. Halteres white; club moderate, covered with 
very fine white pubescence. Abdomen black, with a narrow 
white stripe on the posterior border of the second, tliird, 
fourth, and fifth segments; abdomen greatly compressed, 
and covered with black hairs. Legs rather slender; coxsb 
stout, dark-brown on the outer surface and on the tip; fe¬ 
mora broad, greatly compressed, basal portion yellow, apical 
portion black, covered with.short black hairs; tibia rather 
stout, with several longitudinal rows of black hairs, and two 
rows of long black spines; spurs long; tibia rather light- 
coloured, with rows of hairs and with spines on under-surface. 
Wings with yellowish tinge; brown spot extending from apex 
of second submarginal cell and origin of third longitudinal to 
costa; a brown band extending from apex of first longitudinal 
to the posterior margin, becoming gradually lighter as the 
posterior margin is approached; apex slightly shaded with 
brown, also a small area situated beneath the apex of second 
posterior cell. 

This insect is abundant all through the summer. It is 
closely allied to M. hinata , Meig., of England. 

Bebvioobnu, nov. gen. 

Head rather longer than broad. Eyes small, separated by 
a broad front. Antenna very short; flagellum not three 
times as long as the scapus, ending in a sharp point* Ocelli 
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small. Thorax strongly curved. Abdomen compressed later¬ 
ally, with six segments in the female. Legs moderately long, 
rather slender; femora compressed; tibia of anterior legs 
without spines, posterior and intermediate tibia with a few 
very weak spines; spurs rather long and slender; tarsi 
slender, first joint more than twice as long as any of the 
succeeding joints. Wings rather shorter than the abdomeu, 
microscopically pubescent. Auxiliary vein short, ending in 
the costa; first longitudinal ending in the costa at a point 
more than two-thirds of the length of the wing; second longi¬ 
tudinal vein joining the tip of the costa before the apex of the 
wing; inner marginal cell rather lengthened, but its apex 
lies before the apex of the fork of the third longitudinal vein; 
inner marginal cell not quite closed, as marginal cross-vein is 
not perfect; petiole of third longitudinal vein not very short; 
fourth longitudinal vein with very acute fork, the apex of the 
second posterior cell lying some distance before the apex of 
the second submarginal cell; fifth longitudinal vein incom¬ 
plete, ending just beyond the apex of the fork of the second 
posterior ceil. 

The character of the autenn® and of the tibioa I think 
justify me in establishing a new genus for this species. I 
have, so far, specimens of but one species. 

Brevicomu flava , sp. nov. Plate XII., fig. 4; Plate XIII., 

fig. 20. 

Length of antennae, 0 020; size of body, 0*100 x 0*021; 
expanse of wing, 0 088 x 0*083. 

Antennas short; joints of scapus bright-yellow with black 
hairs, about equal in length ; joints of flagellum dark-brown, 
•covered everywhere with a short dense pubescence giving 
silvery reflections; joints of about equal length, but the basal 
joints have a breadth about three times their length, while 
those near the apex are nearly as long as they are brood; 
terminal joint longer than broad, subconical. A small black 
patch round both ocelli. Front dark-brown, almost black. 
Vertex brownish-orange, with scattered hairs about the same 
•colour. Palpi pale-yellow. Thorax dark-yellow, covered with 
long dark-brown hairs and shorter yellow hairs. Scutellum 
dark-yellow, fringed with long black hairs. Metathorax and 
pleura dark-yellow. Balteres yellow, small, covered with 
short pubescence. Abdomen greatly compressed, yellow, but 
darker on the posterior portion of each segment; terminal 
segment nearly black; ail segments covered sparingly with 
short black hairs. Legs moderately long, rather slender; 
coxa pale-yellow, with a few seta near the end; femora 
rather robust, covered with short blaok hairs; 
tibia straw-colour, with longitudinal rows of short black 



308 Tr<wi$aotion$.--JSoology. 

hairs and a lew slender short spines; spurs nearly black, 
being covered with dense black pubescence ; tarsi nearly black, 
with dense covering of short black hairs. Wings rather 
shorter than abdomen, pellucid, microscopically pubescent. 
Vein® pale straw-colour; costa and first two longitudinals 
darker, owing to presence of row of black hairs; slight in¬ 
terruption in second longitudinal, just before marginal cross¬ 
vein ; fork of third longitudinal long, branches nearly parallel 
for the greater part of their course; fork of fourth longi¬ 
tudinal long, apex situated just before origin of third longi¬ 
tudinal; posterior branch of third longitudinal disappears 
before reaching margin; posterior branch of fourth longi¬ 
tudinal slightly wavy, not quite reaching the margin; fifth 
longitudinal just reaching apex of fork of fourth ; sixth longi¬ 
tudinal very rudimentary. Forceps of the male rather long 
and slender, bright-yellow in colour, and densely covered with 
rather stout short hairs. Abdomen darker than in the female. 
Lamellae of the female slender, light at the base but dark- 
brown at the tip, covered with short soft hairs. 

I have only two specimens of this insect, one male and 
one female, token in Fagus bush at the foot of Mount Torlesse 
in March. 

Brevicomu fragilis , sp. uov, Plate XII., fig. 1. 

Length of antennae, 0 014; size of body, 0110 x 0*006; 
expanse of wing, 0 086 x 0 033. 

Antennas longer than in the last species; scapos yellow, 
both joints cyathiform, the first longer than the second, both 
with a fringe of black hairs; flagellum dark-brown, slender, 
about four times the length of the scapus, covered with a fine 
pubescence. Front black, covered with a greyish pubescence. 
Thorax greatly curved, black, but covered with greyish hairs; 
a few long black hairs on the lateral and posterior margins. 
Scutellum rather long, with a long black hair on each side of 
the posterior margin. Metathorax dark-brown. Pleura black. 
HaltereB with a slender yellow pedicel ending in a white club. 
Abdomen greatly compressed, laterally black, and covered 
with hairs; the posterior margins of each segment dar^ 
brown. Legs rather slender; coxae yellow; femora rather com¬ 
pressed, yellow, with short black hairs; tibi® rather long, 
with short spines on the intermediate and posterior pairs; 
spurs long, nearly black; tarsi long and slender, wings 
yellowish. Basal portion of second longitudinal vein con¬ 
tinuous ; marginal cross-vein short; sixth longitudinal vein 
longer, but not reaching the margin. 

I have several specimens, taken at Lincoln throughout the 
summer. The figure is rather incorrectly drawn. 
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EXPLANATION OP PLATES. 

Plate VIII. 

Fig. 1. Nervijuncta nigreteen*: a, palpus; b , antenna; c, end of ab¬ 
domen. 

Pig. 2. Huttonia tridens ; a, palpus; 6, end of abdomen; c, base of 
antenna. 

Fig. 3. Macroura montane. 

Plate IX. 

Fig. 1. Macrocera scoparia. 

Fig. 2* BoUtopkila luminoea. * 

Fig. 3. Ceroplatu* tUndyi. 

Fig. 4. Platyura ordmaria. 

Fig. 3. Scmphila hirta. 

Plate X. 

Fig. 1. SciopkUa fagi. 

Fig. 2. Parvuwllula triangula . 

Fig. 3. Tetragoneura nova tealandia . 

Fig. 4. Oyrtoneura hndsoni . 

Fig. 5. Aneura boletinoides . 

Plate XI. 

Fig. 1. Bury term anaclinoides , 

Fig. 2. Brcu:hy dicrania ft tomato. 

Fig. 3. Anomala guttata. 

Fig. 4. Aplunhtnera *kmei. 

Fig. 5. Cyclvneura flava. 

Fig. 6. Zygomyui flavicoxa. 

Plate XII. 

Fig. 1. Brevicomu fragilU. 

Fig* 2. MycetophUa maculate. 

Fig. 8. Myeetophila vanabili*. 

Fig. 4. Brevicomu flava. 

Fig. 5. Paradox** fu*ca. 

Plate XIII. 

Fig. 1. Proboscis and palpi of Oyrtoneura hudeoni. 

Fig. 2. Base of antenna of Oyrtoneura hndeoni. 

Fig. 9. Antenna of Ceroplatu* leucocerat. 

Fig. 4. Scepus and basal joint of flagellum of antenna of BolitoiMla 
tuminosa. 

Fig. 5. Soapus and basal joints of flagellum of Platyura magna. 

Fig. 6. Palpus of Platyura maona. 

Fig. 7. Forceps of male of Platyura magna. 

Fig.' 8. Palpus of ParviceUuta triangula. 

Fig. 9. Scapus and basal joints of flagellum of ParvicelMa triangula. 
Fig. 10. Palpus of Tetragoneura nigra. 

Fig* U. Scopus and basal joints of flagsltam of Tetragoneura nigra , 

Fig. Palpus of boUtmoidee. 

Ffi. 18. Scopus and basal joints of flagellum of Aneura boUHnMee . 

Fig* 14. Palpus of Sitryeim anaclinotdis. 

Fig. 19* Soapus and basal joints of flagellum of Burycmm anaclinoidee. 
Fig. IB. Palpus of Anomala guttata. 

It. ooapus and basal joints of flagellum of Auomdla guttata . 

18. WeXpue^&msk^immm himaUt, 

19. Saapus and basal joints of flagellum of Braehydierania hiemati*, 

20. Seapurnnd b4tal joints of flagellum of BrevicomuftawL 
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Art. XXVI.— New Zealand Diptera: No. 3. —Simulid®. 

By P. Marshall, M.A. 

[Bead before the Philosophical Institute of Canterbury , 6th November r 

189$.) 

Plato XIV. 

- Family SIMULJDjE. 

This is quite a small family of flies, but has au extremely 
wide geographical distribution, being found in nearly all tem¬ 
perate countries north and south of the equator. The popular 
name for the insects belonging to this family is 11 * sandflies M 
or “ black-flies,” and wherever they occur they are regarded 
as one of the worst insect-pests, on account of the great local 
irritation produced by the bite of the female. Three insects 
are recorded by Walker common in England, while many 
other species have been described from the European* Con¬ 
tinent and North America. Mr. Skuse has described two 
species in his Australian Diptera, but he considers them 
rather uncommon insects, and says that the majority of the 
insects known by the name of “ sandfly M in Australia belong 
to the genus Ceratopogon of the family Chironomida . In Now 
Zealand, so far as I am aware, no insects belonging to the 
Chironomida molest the peace of man or any other animals. 
The “ sandfly" that is so common throughout the colony is a 
species belonging to the Simulida. The family contains but a 
single genus, but its characters are so peculiar and so con¬ 
stant that there can be no doubt that this genus is rightly 
excluded from all the larger families. It is undoubtedly more 
closely related to the Bibiowida than to any of the other 
families. A New Zealand species was described by Schiner in 
1866 under the name of Simnlia austraUemu. Though the 
description is somewhat meagre, I have no hesitation in 
assigning all the species that I have collected from three 
different localities to this species. I have no doubt that 
future research will reveal the presence of other species, but, 
as all my specimens show no variation except in size, I chink 
they all belong to this species, which must have a very wide 
ranee in the colony. 

Mr. Hudson, in his “Handbook of New Zealand Ento¬ 
mology," gives figures illustrating the three stages in the 
metamorphosis of this insect, and adds some valuable notea 
on its habits. As in other species, the larv© are aquatic. 
They are rather broad maggots, with suckers at both extremi¬ 
ties of the body, by means of which they crawl about like a 
leech or a grameter caterpillar on the plants growing in the 
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clear running streams that they always inhabit. It appears 
to be carnivorous in the larval state, living on various small 
crustaceans and rotifers that abound in these streams. Be¬ 
fore pupating the larva fixes itself by glutinous threads to 
the underside of a leaf. From the anterior part of the body 
two long-branched filaments project, which are stated by 
Hudson to have a respiratory function. A cocoon is formed 
before pupation of membranous or gelatinous material, which 
is afterwards eaten almost entirely. The pupa hatches into 
the imago beneath the surface of the water. 

Genus Simulium, Latreille. 

Body small, gibbose, with a tomentum. Head small* Palpi 
four-jointed; first joint small, second and third longer, fourth 
long and composed of numerous small annuli, longer in the 
female than in the male. Antennae eleven-jointed, narrowed 
to the tip, a little longer than the head; first and second joints 
remotely connected, remainder closely connected, transverse, 
end joint conical. Wings large; first, secoud, and third dark, 
remainder of the veins pale. Legs stout, compressed, un¬ 
armed; hind metatarsus incrassate in the male, lengthened, in 
the female hardly incrassate; male’s generally black, female’s 
cinereous. Eyes contiguous in the male, remote in the female. 
Labrurn in female lanceolate ; labium linear, bidentate at tip. 
Lingua very long, divided, apical part hairy on the outer sur¬ 
face. Also the antenna* are more remote than in the male. 

The above is the fullest diagnosis in any of the works at 
my disposal. As the genus is such an old-established one I 
hesitate to add any characters from my own specimens. As 
in S. furioBum (Skuse), from Australia, our species has antennas 
with 2 + 8 joints. 

Simulium australiense (Schiner, “ Reise der Novara,” Dipt. 

ii*, p. 15). 

Blackish-brown, thorax dusted lighter; yellow round the 
corners of the shoulders; base of femora, tibia*, and tarsi 
yellowish. Wings hyaline; costal vein intense black, not 
nearly reaching the apex of the wing, the other veins brownish; 
discoidal vein thick as for as the cross-vein, then very faint, 
the forks with a short petiole; poetical and anal veins faint. 

In the above description the discoidal vein is the third 
longitudinal, poetical and anal veins are the fourth and fifth 
longitudinal veins. 

This species is abundant on the banks of streams and lakes 
throughout the colony from sea-level to 8,000ft. 

EXPLANATION OP PLATE XIV. 

Pig* I* Simulium aueUraUenee, Female, 

Pig. $. Larva. 

Big. 8. Ptijpa. 
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Akt. XXVII.— On Dodonidia helmsi, Fereday. 

By P. Makshall, M.A. 

[Bead befoie the Philosophical Institute of Canterbury , 1st May , 

im.] 

Plate XV. 

This species was added to the list of New Zealand butterflies 
by Mr. R. W. Fereday in 1882, in which year a description of 
tlie butterfly was written by him, drawn from a single speci¬ 
men captured by Mr. Holms, of Westport, at an altitude of 
1,500ft. 

It has been my good fortune during the past summer to 
obtain eight good specimens of the insect; they were all 
obtained in the North Island, within a few miles of Wanganui. 
Seeing the great rarity of the butterfly, a few remarks on its 
habits may be worth recording. All the specimens were cap¬ 
tured in small bush-gullies, the sides of which are partially 
cleared of the light bush that formerly covered them. In the 
upper parts of these gullies the stream at the bottom has 
formed a small gorge, and, as there is a steep fall, it rushes 
over Brnall boulders and waterfalls. About half a mile from 
the head of the gully the fall becomes much less steep, and 
the bottom is broad and flat, the floor consisting of material 
brought down by the stream from the upper part of its course. 
Owing to the very small incline in this part of the gully the 
water flows sluggishly and spreads well over the flat bottom, 
forming a well-defined swamp, in which ordinary swamp- 
plants are found, such as Typha angusti/olia, Garex virgata f 
Cyperue ustulatus , Arundo compicua , and now and then a 
bush of Veronica salicifolia. It was in this part of the golly 
that the insects were found flapping lazily over the swamp* 
plants, and now and then alighting on leaves of shrubby trees 
that everywhere fringe the valley-bottom. It was particularly 
noticeable that the insects nearly always settled on the under¬ 
side of the leaves of Brachyglottis repanda or Fuchsia excorti - 
cata , where the bright silver streaks on the under-surface of 
their secondaries so harmonized with the white surface of the 
underside of the leaf as to afford them abundant protection. 
The insects fed upon the honey in the flowerB of the Veronica 
shrubs on whioh some of our specimens were captured. In 
three valleys of the nature above described these insects were 
found. One of these was close to Wanganui, and the other 
two at Kai-iwi, about eight miles in a direct line from the 
other locality. Though I have frequently visited these gullies 
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in previous summers whilst making botanical and entomo¬ 
logical collections, 1 have never previously seen any specimens 
of this butterfly. Mr. Drew, curator, Wanganui Museum, 
assures me that, though he has often shot over these gullies, 
he has never seen any specimens of the butterfly. 

We were, unfortunately, unable to find any larvm or pups 
of the insect, but from the way the imago hovers over Brachy - 

G * "is repanda and Fuchsia excorticata it would seem pro- 
e that the larvae feed on the foliage of one of these trees. 
The occurrence of this butterfly suddenly, and in consider¬ 
able numbers, seems to me a good instance of the sudden 
sporadic increase of butterflies about which so much specula¬ 
tion has been indulged in and so little is really known. In 
1894 the usually rare Danais archippus became abundant in 
Wanganui, breeding in hundreds on plants of a species of 
Oomphocarpus ; but, though the same plants have been kept 
in the same place in gardens, and numerous others have been 
sown, the insect did not appear last summer. The only cause 
one can imagine to have effect in this peculiar circumstanoe 
is the variation in climate and temperature from year to year. 
It is possible that some peculiar and unusual conditions of 
temperature or other meteorological variations are necessary 
for its full development in any summer. 

Four of the specimens caught have been kept by my 
brother and myself in private collections; two nave been 
placed in the Wanganui Museum, and two in the Canterbury 
Museum. The type-specimen described by Mr. Fereday is 
also in the Canterbury Museum. For a full description of the 
imago I refer to Mr. Fereday's article, " Transactions of the 
Mew Zealand Institute,” vol. xv., p. 193. 

In his description of the butterfly Mr. Fereday places a 
note of interrogation after the genus, subsequently remarking 
that, as he could not obtain the necessary books of reference, 
he was unable to determine the genus. The specimen was 
afterwards sent to England, and placed in the genus Dodo¬ 
nidia; hut I have been unable to find the characters of this 
genus in any of the reference works at my disposal. It 
appears to be olosely allied to the genus Dodona, which con¬ 
tains a few Indian species. In that case it would belong to 
tile family JBryeinnida, and-not to the Nymphalida. 


EXPLANATION OF PLATE XV. 

Fig. 1. Dodonidia htlrni, upper side. 
Fig. g. Uodmidia htlrni, under side. 
Pig. 8. Venation of primary. 

Fff. 4. Venation of teoondary. 



811 


Transactions. — Zoology. 


Abt. XXVIII. — Notes on some New Zealand Fishes, with 
Description of a New Species. 

By Captain F. W. Hutton, F.R.S., Curator of the Canter¬ 
bury Museum. 

[Head before the Philosophical Institute of Canterbury, Sth November, 

ms .] 

Plectropoma huntii, Hector. 

A specimen of this fish has been sent to the Canterbury 
Museum by Mr. Joshua Rutland, who obtained it from Queen 
Charlotte Sound. He says it is very rare, and that it lives 
in holes among rocks, feeding on shrimps. Sometimes it 
comes to the surface of the water and lies on its side for a 
considerable time. The fin formula differs slightly from that 
given by Sir James Hector of the specimen from the Chatham 
Islands. It is as follows:— 

B. 7; D. *j|; A. $•; L. lat. 46. 

Total length, B$in. There are villiform teeth on the jaws, 
palatines, and vomer, but none on the tongue. 

Chironemus spectabilis, Hutton ( Chilodactylus ). 

This species has teeth on the vomer, and should therefore 
be placed in Chironemus. 

Agriopus peruvianas, Cuv. and Val. 

Distinguished by having a small spine before each orbit. 
There are two specimens in the Museum collection, from 
Banks Peninsula. 

Trachyichthys trailli, Hutton. 

This species is figured in “ Challenger ” Reports, vol. xxii., 
pi. 65 , fig. A. 

Seriolella punctata, Forster; Descript. Anim., p. 140 (Gas- 
terosteus ); Seriolella bilineata, Hutton. 

I have no doubt but that this is the long-lost fish of 
Forster. The mistake is due to the peculiar genus into which 
Forster put his fish, and from the absence in tne colony of any 
copy of his drawing. 

Xvistius huttonii, Gunther ( Platystethus ). 

The new generic name is given by Dr. Theodore Gill 
for Platystethus, which is preoccupied. 
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Gubioeps gracilis, Lowe ; Gunther, “ ‘ Challenger ’ Pelagic 
Fishes,” pi. ii., fig. a. 

A specimen in the Museum was obtained in the Christ¬ 
church market in June, 1893. 

Oybium guttatum, Bloch (?); Day’B '‘Fishes of India," 
pi. lvi., fig. 4. 

A damaged specimen of a Cybium, probably C. yuttatum, 
was obtained at tne Chatham Islands by Major Gascoyne, and 
presented to the Museum in April, .1894. 

Xoheneis remora, Linne. 

There is a specimen in the Museum collection labelled 
“ Wellington Harbour.” 

Kathetostoma gigsnteum, Haast. 

In my list of New Zealand fishes (Trans. N.Z. Inst., 
vol. xxii., p. 279) this is by accident given as a synonym of 
Anema monopterygium (Bloch), whereas it should have been 
placed with the next species on the list— K. lave (Bloch). 
Haast’s type, however, has no humeral spines, and may pos¬ 
sibly be distinct. 

Kathetostoma fluviatile, Hutton. 

There are specimens in the Museum from the Bangitata 
Biver, forty miles from its mouth, and also from Dunedin; so 
that it inhabits the sea as well as the rivers. It has the same 
mesial occipital bony plate as K. maeulatus (Forster), to which 
it is olosely allied; but it has no scales on the sides of the 
tail; the humeral spines are short and obtuse, and the granu¬ 
lations on the opercular and cranial bones are not quite so 
coarse. The colouration is also slightly different; but the two 
species are so much alike that they are always considered to 
be the same by fishermen. 

Paraperels gUliesii, Hutton. 

A specimen which was obtained in the Christchurch 
market on the 27th June, 1893, iB in the collection. It agrees 
olosely with the description of the type. The name Parapercis 
has been given by Dr. Theodore Gill, as Pereis is preoccupied. 

Sleotris radlata, Quoy and Gaimard. 

. I have received specimens from the Chatham Islands, 
collected by Major Gascoyne. 

®ooWs gobloldes, Cuvier and Val. 

I have received specimens from the Chatham Islands, 
collected by Major Gascoyne. 
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Tripterygium dorsale, Clarke. 

There is.a specimen in the Museum, from Sumner. 

Tripterygiam robustum, Clarke. 

There is a specimen in the Museum, locality unknown. 

Acanthoclinus taomaka, Clarke. 

There is a specimen in the Museum, from Banks Penin¬ 
sula. 

Crepidogaster simns, sp. nov. 

D. 7 ; A. 7. Snout depressed, rounded, not produced, its 
length not quite twice the diameter of the eye, or about equal 
to the width of the interorbital space. Distance from the end 
of the dorsal, or anal, to the caudal very short, about one- 
fifth of the length of the caudal, or one-third of the least 
depth of the tail. Ventrals united to the pectorals by a 
membrane. Ventral sucker broader than long. Colouration 
uniform. Lyttelton Harbour and Chatham Islands. 

Differs from C. heotoris in having the dorsal and anal fins 
close to the caudal. The type-specimen was presented by 
Mr. F. W. Tregear, on the 27th December, 1892. 

Labrichthys roseipunotata, Hatton ; Trans. N.Z. Inst., 
vol. xii., p. 455. 

I omitted this species from my list of New Zealand fishes, 
1889. 

Labrichthys cincta, Hutton. 

There is a specimen in the Museum collection, obtained in 
the Christchurch market. 

Physiculus bacohus, Foster. 

Lotella bacchus and L. rhacinus both belong to Phyticidut, 
distinguished by the flat ventral fins. 

Motella novse-zealandisB, Hector. 

Specimens are in the Museum, from Sumner. 

« 

Anohenooeros punctatus, Hutton. 

. A specimen obtained in the Christchurch market, 22nd 
May, 1895, is in the collection. 

Hyplolyoodes haastii, Hector. 

I think that this genus should be plaoed in the Ophidiida, 
on account of its wide gill-openings. The ventrals are 
jugular, consist of six rays, and reach to the Vent when laid 
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Uknus Galaxiaa, Cuvier. 

I divide the New Zealand species as follows:— 

A .—Tail truncated or slightly rounded. 

1. Pectorals more than half the distance to the ventrals. 

Yentrols much more than half the distance to the anal. 

O. alepidotus, Forster. 

Length (without caudal) about four and a half times 
the height; least depth of the tail more than the 
distance between the dorsal and caudal fins. Black¬ 
ish-brown, with scattered pale spots or streaks. 
Arthur River, Milford Sound; Chatham Islands. 

Yar. brocchus, Richardson. 

The pale streaks forming rings. 

Arthur River, Milford Sound; Heathcote River, 
Christchurch. 

G. fascialus, Gray = G. reticulatus, Rich. 

Length (without caudal) five times the height; least 
depth of the toil equal to the distance between 
dorsal and caudal fins. Brown, with light-coloured 
transverse bands. 

North Island of New Zealand and Chatham 
Islands. 

2. Pectorals less than half the distance to the ventrals. 

Yentrals about half the distance to the anal. 

G. brevipinnis, GUnther. 

Length (without caudal) about seven and a half times 
the height. Brownish-olive, with dork-brown re¬ 
ticulating bands 

Otira River; Lake Coleridge. 

Yar. grandis, Haast. 

Dark-brown above, either uniform or with pale spots 
and streaks. 

Rivers of the Canterbury Plains. 

B .—Caudal emarginate, pectorals less than half the distance 
to the ventrals. 

G. torn, nomen novus. Q, olidus, Hutton, not of Gunther. 

Ventrals more than half the distance to the anal. 
Length of the body about six and a half times the 
height. Yellowish- or brownish-grey, with scattered 
small round black spots. 

Lake Coleridge; Lake Wakatipu. 

G, attenuatus, Jennings. 

Yentrals less than half the distance to the anal. 
Length of the body more than eight times the 
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height. Greenish-yellow, more or less spotted with 
brown, each spot being composed of minute dots. 

Both Islands of New Zealand, and Chatham 
Islands. 

Retropinna riohardsoni, Gill. 

Specimens are in the Museum, from the Chatham Islands. 

Photichthys argenteus, Hutton. 

This species has been figured by Dr. Gunther in the Beport 
on the Deep-sea Pishes of the 44 Challenger/* pi. xlv., fig. a. 

Argentina elongate, Hutton. 

This speoies is considered distinct by Dr. Gunther, and is 
figured by him in the Beport on the Deep-sea Fishes of the 
44 Challenger/* pi. lv., fig. b. 

Glupea sagas, Jenyns. 

A specimen of this fish was procured in the Christchurch 
market on the 22nd May, 1895. The fishmonger said he had 
never seen one before. 

Anguilla aucklandii, Richardson. 

Specimens have been sent me from the Chatham Islands. 
I now think that what I called A. latirostris is only the young 
of A . aucklandii . 

Anguilla australis, Richardson. 

Specimens have been sent me by Major Gascoyne from 
the Chatham Islands. 

Ophichthys novss-zealandisB, Hector. 

ThiB species differs from O, serpens in having only one row 
of teeth on the maxillary and intermaxillary bones. 

Centrina bruniensis, Ogilby. 

This is not. C. salviana, as I supposed. The differences 
have been pointed out by Mr. Ogilby in the 44 Records of the 
Australian Museum,** No. 11, p. 62 (1898). 

Trygon brevioaudatus, Hutton. 

This may be the same as T. margarita , Gunther; but that 
species comes from West Africa, and in the description no 
mention is made of any ossification on the tail. 
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Akt. XXIX .—Further Contributions to the Molluscan Fauna 
of New Zealand. 

By Henry Suter. 

Communicated by Captain Hutton, F.B.S. 

[Bead before the Philosophical Institute of Canterbury, Sth November, 

1895.] 

In volumes xxiv. and xxv. of these Transactions I published 
lists of the land and fresh-water shells found at various places 
in this colony. More material having accumulated in my col¬ 
lection, I now wish to publish some additional lists, thus help¬ 
ing to enlarge the knowledge of the geographical distribution 
of some of our Mollusoa, which iB still very far from satisfac¬ 
tory. Most of our land-shells being minute or small, and 
living concealed in the bush under logs, stones, dead leaves, 
bark, Ac., during day-time, it is not astonishing that much 
remains to be done in the way of collecting, and that new 
forms are still turning up when a careful search for shells is 
made. 


I .—Mount Wellington Lava-fields, Auckland. 

In volume xxiv. of the Transactions, pp. 277, 278, a 
list of shells from this locality was given, collected by Mr. 
0. Musson. Last summer I had a couple of hours collect¬ 
ing on these lava-fields, and found the following additional 
species:— 

Flammulina («. str.) pilsbnji, Suter. 

„ ( Therasta ) oelinde, Gray. 

„ „ tamora, Hutton. 

Endodtmta (Thoumatodon) timandra, Hutton.”' 

« ( Ptychodon) hunuaensh, Suter. 

„ ( Charopa ) buccinella, Reeve, t 

„ „ anguiculus, Reeve. 

» „ comiculurn, Rve., var. maculata, Sut. 

„ „ a a f* albxna. 

Laoma ( Fhrixgnathus) jitmila, Hutton. 

„ * artel, Hutton. 

„ „ allochroida, Suter, var. lateumbili- 

oata, Suter. 

„ „ moellendorffi, sp, nov. 


* Erroneously “ varicose,, Ptr.” in former Hit. 
t Sylvia, Mutton," iu former list. 
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II .—Nikau Bush, Titirangi, near Auckland . 

About one hour of collecting produced the following 
shells:— 

Lagochilus hedleyi, Suter, 

Bealia egea, Gray. 

* carinella, Pfr. 

Flcmmulina (Therasia ) ceiinde, Gray. 

„ (< Cartlwa) kivi, Gray. 

„ ( Phenacohelix ) pilula t Reeve. 

pi (Allodiscus) dimorpha, Pfr. 

„ „ planulata , Hutton. 

Endodonta (Thaumatodon) timandra, Hutton. 

„ (Ptychodon) hunuaensis, Suter. 

„ ( Charopa) coma t Gray. 

„ „ infecta, Reeve. 

„ „ bianca, Hutton. 

„ „ titirangicnsis, sp. nov. 

Laoma (s. sir) paeilosticta, Pfr. 

„ (Phrixgnathus) glabriuscula, Pfr. 

„ „ arwf, Hutton. 

III.— Tarukenga, war Botorua . 

The following shells were collected and kindly given to me 
by Captain T. Broun:— 

Bealia carinella, Pfr. 

Flammulina (s. str.) zebra, Le Guillou. 

„ „ crebriflammis, Pfr. 

„ * pilsbryi, Suter, 

„ (Therasia ) tawora, Hutton. 

„ (, Phenacohelix) pilula, Reeve. 

„ (Thalassohelix) ziczac, Gould. 

Endodonta (Ptychodon) pseudolewda, Suter. 

„ (Charopa) caput-spinulcs, Reeve. 

# „ roseveari, sp. nov. 

Laoma (s. str.) leimonias, Gray. 

„ „ marina, Hutton. 

„ (Phrixgnathus) maria, Gray. 

„ u conella , Pfr. 

- „ » phrynia , Hutton. 

„ „ allochroidus , Suter, var. iafenmWK- 

cate, Suter. 

Bhenea coresia , Gray. 

I V .—Beretmnga, Bmke's Bay . 

I am indebted to Mr. A, Brooks for the following 
shells 
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Flammulina (s. str.) compressivoluta, Reeve. 
* ( Phenacohclix ) pilula , Reeve. 

„ (Suteria) ide , Gray. 

Endodonta (Ptychodon ) pscudoleioda , Suter. 
„ (Charopa) coma, Gray. 

„ „ infecta, Reeve. 

„ „ biconcava, Pfr. 

„ „ bianco, Hutton. 

„ „ tapirina, Hutton. 

„ „ coknsoi, Suter. 

Laoma (Phrixgnathvs) maria, Gray. 

„ „ conella, Pfr. 


V.— Dannevirke, Waipawa. 

The same collector:— 

Athoracophorus bitentaculatus , Q. and G. (= maculatua, 
Col lingo). 

Flammulina (Thalasxohclix) propinqua , Hutton. 

,, (Phacussa) hypopolia, Pfr. 

„ (Allodi&cm) dt morph a, Pfr. 

„ „ adriana, Hutton. 

t , „ /j/aww/ato, Hutton. 

Endodonta (Ptychodon) hunuaensis, Suter. 

„ (Charopa) coma , Gray. 

„ „ „ ,, var. globosa, Suter. 

„ „ corniculum , Reeve. 

t , „ lucetta, Hutton. 

* „ anguiculttSf Rve., var. montivaga , Sut. 

„ „ tapirina, Hutton. 

„ „ bxanca, Hutton. 

„ (Phenacharopa) novoseelandica, Pfr. 

Laoma (Phrixgnathus) artel, Hutton. 


VI .—Environs of Pelorus Sound . 

Mr. Joseph McMahon, a most enthusiastic collector, 
kindly sent me a large number of shells, consisting of,— 

Melanopsis trifasciata , Gray. 

Potamopyrgus cumingiana , Fischer. 

„ corolla , Gould. 

Lagochihu lignarkm Pfr. 
tiydrocena purchasi , Pfr. 

BulUnus variabilis , Gray. 

4*ftoracopAortts (Konovhora) marmoreus t Hutton. 

* ; (Pseuaoneitea) papillatus t Hutton. 

» „ „ var. nigricans . 

« „ „ var. fasciata* 

ai 
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FlammtiUna (s. sir.) 206 m, Le Ouillou. 

„ w crcbnjlammis, Pfr. 

„ „ perdita , Hutton. 

„ (Phacussa) hypopolia, Pfr. 

„ ( Thcrasia) traversi , Smith. 

„ (Pyrrha) cressida, Hutton. 

„ ( Phenacohelix) pilula, Reeve. 

„ (Allodiscus) tullia, Gray. 

„ „ planulata f Hutton. 

„ ( Suteria) ide, Gray. 

„ ( Thalassohelix) zelandia, Gray, var. antipoda, 

H. and J. 

Endodonta (Thaumatodon) Jessica, Hutton. 

„ „ timandra , Hutton. 

„ (Ptychodon) fwctori , Suter. 

„ ( , pseudoleioda, Suter. 

„ „ microiindulata, Suter. 

„ „ wairarapa, Suter. 

„ „ hunuaensis, Suter. 

„ ( Charopa) coma, Gray. 

„ „ buccinella , Reeve. 

„ „ anguiculus, Reeve. 

„ * infecta , Reeve. 

„ „ „ „ var. irregularis, But. 

f , „ bianca , Hutton. 

„ „ „ „ var. montana, Suter. 

„ „ tapirina, Hutton. 

„ „ * rr f. aifcina. 

„ „ lucetta, Hutton. 

„ „ caput*spinula, Reeve. 

„ „ subantialba , Suter. 

Laoma (s. sir.) marina, Hutton. 

„ (Phrixgnathus) celia, Hutton. 

„ „ glabriuscula, Pfr. 

„ „ regularis, Pfr. 

„ „ spiralis, sp. nov. 

Otoconcha dimidiate, Pfr. 

Bhytida meesoni, Suter. 

(7nto menziesii f Gray. 

Pisidium novm zelandim, Prime. 


VII.— Springburn, Mount Somers . 
Professor A. Dandy collected the following species: 
Athoracophorus ( Pseudaneitea ) dendyi, sp. nov. 
Flammutina (Therasia) thaisa, Hutton. 

n (Allodiscus) planulata, Hutton. 

u t, adriana, Hutton. 

« (Thalassohelix) igniflua, Reeve. 
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Endodonta (Charopa) coma, Gray. 

„ „ anguiculus, Rve., var. montivaga, But. 

„ „ sterkiana, Suter. 

„ ( Aischrodomus) barbatula, Reeve. 

VIII.— Toitoi, Fortroae, Southland. 

To Miss J. G. Rich I am indebted for the following 
Mollusca:— 

Flammulina (Phacussa) liypopolia, Ffr. 

,, ( Phcnacohelix) chordata, Pfr. 

„ (Allodixcue) planulata, Hutton. 

Endodonta ( Charopa ) tapirina, Hutton. 

„ „ anguiculus, Rve., var. montivaga, But. 

„ „ sterkiana, Suter, f. major. 

„ „ w toussoni, Suter. 

„ (Mschrodomus) stipttlata, Reeve. 

Laoma ( Phrixgnathus) celia, Hutton. 


Additions to the List ok Introduced Mollusca. 

Limnaa auricularia, L. Wanganui (R. Murdoch). 

Andtea graeffei, Humbert. Port Chalmers (Dr. Chilton); 
Collingwood (J. Dali). 

Cionella iubriea, Muller. Auckland (Wright; H. 8.). 

Vallonia excentrica, Bterki. Auckland. 

This shell was mentioned in my former list aB V. 
pulchella, Muller. Since then Dr. Bterki has pub¬ 
lished a study on the genus Vallonia, and described 
the n. sp. excentrica, with which our shell perfectly 
agrees. It has very likely been introduced from 
England. 

Hyalinia alliaria, Miller, 1 found in a paddock at Hender¬ 
son, near Auckland. 


Art. XXX .—On a New Species of Deinaerida or Forest-cricket 
from Nelson. 

By Sir Walter L. Bullkr, K.C.M.G., D.So., F.R.S: 
{Head, before the Wellington Phiioeophioai Society, Mh October, ISM.) 

I have the pleasure of exhibiting this evening a perfectly new 
species of that interesting group of orthopterous insects known 
as Wetas or Tree-crickets. For this very distinct form I am 
indebted to Mr, J, Brough, of Nelson, who met with it on the 
high, wooded lands of the interior. As will be seen at a 
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dance, it is intermediate in size between the giant fonn r 
Dcinacrida heteracantha , and D, megacephala , described and 
figured by me in vol. iii. of our Transactions. I exhibit 
specimens of both these forms for comparison with the new 
one, which I propose to name— 

Deinacrida broughi, sp. nov. 

Female. —Body long and rounded, the entire surface, both 
upper and lower, being polished or shining. General colour 
pate reddish-brown, dancer on the vertex, paler on the antemun 
and on the joints of the limbs, and changing to blackish-brown 
on the face, edges of the thoracic shield, sides of abdomen, 
hind tibiae, and ovipositor. Head large, with a prominent or 
rounded vertex, altogether free from punctures; eyes large, 
round, and perfectly black; thoracic shield patcby-looking, 
but also free from punctures. Of the ten dorsal segments 
behind it, the two first are broad and squarish, the rest much 
narrower, even, and with clean - cut edges. Limbs more 
slender in proportion to the size of the body than in Deiva - 
crida heteracantha, Labrum prominent; labial and maxillary 
palpi clavatc at the tips. The cerci, which are yellowish in 
colour, slightly curved outwards. The four anterior femora 
free from spines; tibia) quadrangular, and having both of 
their inner edges armed with sharp spurs at short intervals, 
the second pair of femora having a single hind spur, about 
half-way down, as well as a terminal one; hind femora simi¬ 
larly armed with very minute barbs on their inner edges; 
hind tibie& not broader behind than on the Bides, with the 
posterior spines arranged in alternate series, sharp, slightly 
bent, and, proportionately to size, longer than in Deinacrida 
heteracantha . Length of the body, without appendages, 
2*26in.; ovipositor, 0*75; hind femora, 1*5; hind tibi®, 16; 
antennas, 5. 

The following account is given by Mr. Brough of the dis¬ 
covery:— 

11 Far up in the gloomy alpine woods which clothe the 
Karamea Saddle, and in the very heart of a red-birch forest, 
1 came across this fine Weta for the first time. 1 should state, 
however, that I met with a still bigger one, which unfortu¬ 
nately I quite destroyed; and J will explain how this came 
about. White I was camped in the Saddle, at an eleva¬ 
tion of 8,308ft., 1 noticed several holes near to the bot¬ 
tom of several of the old red-birch trees. The mouth of 
these holes seemed to me to be the entrance to a drive 
or home of some insect. I chopped into two or three 
of them with the axe, following up the tunnel, but I 
could not find any living insect or beetle inside. In one 
case I followed up the tunnel for some yards, to ihe 
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very extremity of the tunnel, which ended in a circular 
cavity large enough to hold a good-sized saucer; and at 
several places along the course of the tunnel there were 
enlargements or, so to speak, chambers. All the drives I 
examined had an upward course; I never found one com¬ 
mencing at the top of the tree. It was evident to me 
that the insect had planned its tunnel in such a way as 
to insure a dry house at all times. I noticed that in 
some places the insect had eaten its way through hard 
knots in the wood, nothing being allowed to interfere with 
the true course of the tunnel; but I looked in vain for 
the workman whose skill I had been admiring. I had 
given up the search as hopeless when one day I noticed, at 
a place some 600ft. below the Saddle, a very large lichen 
hanging over the entrance to ono of these holes, which 
are generally a good inch in diameter. This, like all the 
others I had examined, was in a living tree; and, as it 
looked nuite fresh, I determined to explore it. I first 
of all felled the tree with the axe, and then I followed 
up tho tunnel for about 8ft., when I unfortunately sent 
the axo clean through a very large Weta—a much larger 
insect than the one forwarded, but of the same species. 
He seemed to he engaged in forming one of the chambers 
I have descril>ed. Not far from this place I found, on 
auother tree, tho same kind of lichen overhanging a hole, 
and this time I was more careful in using the axe. Here 
I found the insect which I send to Wellington. The alti¬ 
tude of this spot is something like 2,708ft. above the sea- 
level. Speaking generally, I should say that this specios 
of Weta frequents dense forests, aud lives by eating the 
heart of red-birch trees; for I observed that it always 
attacked growing timber. The red-birch trees are very 
hard, but their exterior is covered with mosses of various 
kinds, and the vegetation all round is very dense, much 
of it being composed of the forest cabbage-tree. From ob¬ 
serving the habits of my Weta in captivity I am con¬ 
vinced that it is nocturnal in its habits. I had an excellent 
opportunity of noting his ways and doings, for I kept him 
in a glass pickle-jar, and he was the only camp-mate I 
bad for some time. He seldom moved by day, unless I 
disturbed him; but he became quite lively by night, and 
at times emitted a chattering kind of sound. I had fre¬ 
quently heard this sound at night in the woods, but was 
never able to tell what produced it till I got this captive. 
I tried one day to measure him rouud the girth, but he re¬ 
lented this liberty, and went through some extraordinary 
antics, and I had to give it up. I found that he could bite 
densely, and when excited could hiss like an adder. I 
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may here mention that I saw a young man some time 
ago that had been bitten by one of the common Wefcas 
inhabiting the lowlands. He was bitten in the wrist, 
and he had an awful arm; indeed, the pain nearly, drove 
him mad. My captive Weta would eat nuts, and occasionally 
a little bark; but I could never induce him to eat by day. 
Although nocturnal in his habits, he could apparently see 

K rfectly well in the daylight. He generally remained in a 
,t position, quite motionless, and looking gravely out of his 
glass house at the ways and doings of man." 


Art. XXXI .—Notes on Netv Zealand Ornithology , with an 
Exhibition of Specimens. 

By Sir Walter L. Duller, K.C.M.G., D.Sc., F.B.S. 

[Read before the Wellington Philosophical Society, 21st August, 18V5J 

On the last occasion that I had the pleasure of bringing before 
you a budget of ornithological notes I took the opportunity 
in the course of my introductory remarks to refer to the wise 
action of the Government in setting apart two islands—the 
Little Barrier at the North and Resolution Island in the 
South—as permanent reserves for the conservation of the 
indigenous fauna and flora, and I mentioned that this prac* 
tical step on the part of our rulers in furtherance of natural 
science had been the subject of comment and praise all over 
the world. It will, I am sure, be as gratifying to you as it 
was to myself to learn that the Minister of Lands lias decided 
on acquiring, for a similar purpose, the freehold of the Island 
of Kapiti, in Cook Strait. This island, containing an area of 
about 5,000 acres, is m every respect most suitable ; so much 
so that, many years ago, Sir George Grey, before he purchased 
the Island of Kawau, made inquiries as to the possibility of 
acquiring Kapiti as an island sanctum for himself, where he 
could carry on without interruption the work of acclimatise* 
tion upon which he had set his heart. Much of the bush on 
the island is of exquisite beauty, and the surface is sufficiently 
diversified to insure the successful cultivation of all our native 
trees and shrubs. Three species of birds—the Wood*robin, 
the Korimako,and the Whitehead—which are now practically 
extinct on the mainland, still have their refuge on Kapiti; 
and Captain Boss, who has hitherto been occupying the 
greater portion of the open land as a sheep-run, has been 
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most careful to prevent dogs and cats—those great destroyers 
of native birds—from becoming feral on the island. It is at 
a convenient distance from the mainland, and seems specially 
designed by nature for what it will now, we may hope, soon 
become—the central colonial depot, so to speak! for our birds 
and plants. I only wish I could report that steps were being 
taken to give effect to Lord Onslow's original proposal, to 
collect rare birds in various parts of the country and turn 
them loose on the island preserves—such birds, for example, 
as Kakapo, Kiwi, Huia, and the native Crow. But that, I 
trust, will be the next forward step. 

I regard with extreme satisfaction this gradual awakening 
to the Fact that we have animal and vegetable forms of life 
indigenous to the country which ought to be protected and 
cherished; that we have bush scenery of matchless beauty that 
ought to be preserved; and that, new os our record is, we 
have sites of pas and other places of historic interest that 
ought, at any cost, to be handed down unimpaired to those 
who will come after us. That this growing feeling is becoming 

S irt of our national life must surely delight every true lover of 
ew Zealand. The various Commissioners of Crown Lands 
all over the colony have received instructions to withhold from 
sale spots of exceptional beauty and all places of historic 
interest—such, for oxample, as the site of the Orakau Pa, with 
its tradition of “ Ake, ake , ahe!” (which, by the way, was 
within a few hours of being sold when the Government stepped 
in to Bave it); and the site of Rangiriri, where the Wailcato 
tribes made their first heroic resistance before surrendering to 
an overwhelming force, and where so many of our own bravo 
men lie buried. Forest reserves, like the te&utiful belt of bush 
along the boundary of the State farm at Horowhenua, are being 
defined and proclaimed ; and the law is being invoked for the 
protection, one after another, of our rarer species of birds. 
The only danger to be apprehended now is that by continuing 
the insane policy of introducing predatory animals, such as 
stoats, ferrets, and weasels, in the vain hope of suppressing 
the rabbit nuisance, the good that is being accomplished may 
be to a great extent counterbalanced. To my mind it is im¬ 
possible to exaggerate this evil : it is so easy to introduce 
these bloodthirsty little animals, and so difficult to extirpate 
them when ones fairly established and the mischief of their 
presence has become manifest. I have so often referred to 
this matter in my addresses to this society that it is not neces¬ 
sary for me to give reasons for the strong opinion I hold. 
It seems tb me that we ought to benefit by the experience of 
other countries where these predaceous pests abound, and 
where large sums have been expended in the attempts to 
eirtorminiise them. 
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No one has opposed this fatal step on the port of the 
New Zealand Government more strongly or consistently 
than Professor Newton, of Cambridge. In a letter to myself, 
as far back as the 23rd of July, 1876, the learned professor 
says,— 

41 In Land and Water for 8th July, Frank Buckland wrote 
that he had been applied to by Messrs. Macowie and Cuth- 
bertson, of Invercargill, to send out weasels to New Zealand 
(five pairs at £6 each) to be let loose to check the super¬ 
abundance of rabbits. Buckland said he could not get weasels, 
but proposed sending 4 polecat-ferrets ’—thirty or forty pairs ! 
I at once wrote to remonstrate with him, urging him to do 
nothing till he had communicated with New Zealand; and 
this he has promised to clo, but does not give up the notion. 
Harting, Rowley, and Borne one else have also protested in 
terms like my own, as you will sec by Land and Water for 15th 
and 22nd July. I suspect Buckland will eventually drop the 
matter, but meanwhile it seems quite possible that some 
sheep-farmer or other (for with them began the complaint) 
may on his own responsibility act on this mischievous hint 
without waiting for Buckland, and then good-bye at once and 
for ever to your brevipenuato birds, as well as to many other 
of your native species—which of course have no instincts 
whereby they may escape from such bloodthirsty enemies—to 
say notning of pheasants and the liko, which you have been 
introducing at so great a cost, and your poultry. Here, as I 
dare say you know, the polecat (and the ferret is only a tame 
polecat) is the most detested beast we have, and in conse¬ 
quence has nearly been extirpated. In New Zealand it will 
undoubtedly become master of the situation. 

44 So strongly do I feel on this subject that I am writing 
to Hector (both at Wellington and Philadelphia, to make sure 
of catching him) urging him to use all his influence to prevent 
such a disastrous importation; even, if need be, to getting an 
Act of your Parliament prohibiting the introduction of any 
predaceous animals. Should Hector not have returned, I 
pray you to do what seems best under the circumstances; but 
be sure there is no time to be lost. I am writing to Hutton 
to the same effect, and I trust that among you all you will be 
able to keep off the threatened scourge. Colonists in general 
have not been slow to hinder unacceptable importations from 
the mother-country—as witness the historic tea-chests at 
Boston, U.S.A., and Australian convicts. I have always 
understood the latter were selected for the mild nature of 
their crimes: but even this was not allowed. There can’t 
be a doubt of how you should behave when you have a 
shipload of known marauders to be let loose on your peace¬ 
ful shores, and I conceive my duty as an honorary member of 



Bullku — On New Zealand Ornithology. 329 

your Institute compels me to give yon this timely notice. It 
is too aunoying to think that the fate of your fauna should 
depend on the rash act of the greatest fool that was ever 
called a naturalist." 

Mr. J. Brough informs me that, owing principally to the 
introduction of stoats, the Grey Kiwi has now entirely vanished 
from wooded districts near Nelson, where formerly it was so 
abundant that he has collected a score in a single locality. 

From all parts of the country I continue to receive reports 
of the ravages of stoats and weasels. From Nelson Mr. It. I. 
Kingsley writes to me, “ I hear there is a likelihood of stoats 
and weasels being turned out by the Government at West 
Wanganui. It will be a great shame if they are, as it will 
mean destruction to the Big Kiwi; and the rabbits at West 
Wanganui are only found on a small strip of sandy beach. 
They have been there for many years and never spread; 
therefore they could easily be destroyed by other means. 
Could you not speak a word to avert the danger ? ” 

It seems to me that the only chance of arresting this 
deplorable evil is by directing public opinion against it. Un¬ 
fortunately, most people are indifferent about it, and the 
Government yields to the clamour of a few faddists whose 
one idea is to exterminate the rabbits at any cost to the 
country. We have no guarantee, however, that these animals 
will suppress the rabbit nuisance, whilst we have the most 
positive evidence that, as in every other country they inhabit, 
they are themselves proving a curse in New Zealand. Mr. 
William Townson, of Westport, wrote me some time ago, 
saying, 41 1 am told by bushnien and diggers living back in 
the ranges that it is becoming quite common now to see Grey 
Kiwis lying dead about the bush. The weasels are blamed 
for this, as they are now fully established on the coast as far 
south as Boss and Okarita. Indeed, several have been seen 
in this district. I fear that all the ground-game and native 
birds will fall victims to these little bloodsuckers. In this 
part of the country we have no rabbits to engage their atten¬ 
tion." 

' It may be said, in reply to this, that there is no direct 
evidence that the dead Kiwis were the victims of these 
marauders; but, as a matter of fact, birds do not die 
about the woods of their own accord, and their partial 
mutilation generally tells its own tale. It is very remark¬ 
able, indeed, how seldom one finds the bodies of birds 
or mammals that have apparently died a natural death. 
In New Zealand, casting my mind back over a period of 
five-and-thirty years, I can count on the fingers of one 
hand the cases in which I have found the bodies of birds 
dead from natural causes. Of course, I do not refer to 
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the eases, of not infrequent occurrence, when the sea-beach 
is found strewn with the dead bodies of Prim turtnr and 
other oceanic species, because it is well known that this is the 
result of a sudden gale towards the land, or some other wide¬ 
spread cause, the deaths in this case being violent rather than 
natural ones. Bo at the Auckland Islands, and in similar 
localities, the ground is sometimes found covered with hun¬ 
dreds of dead Penguins; but this is apparently due to some 
fatal epidemic, causing widespread mortality. On the main¬ 
land you may wander for months in the woods without ever 
seeing the body of a bird “ dead from natural causes." 
Nowadays, unfortunately, nothing is more common than to 
find a Kiwi or a Woodhen lying on the bush-path torn and 
mutilated by stoats and weasels; but this, again, is the result 
of violence. I remember years ago picking up a dead Kiroriro 
(Oerygone fiaviventris ) under a huge kauri-tree. This was after 
very severe weather, to which the Tittle warbler had apparently 
succumbed. On another occasion, when seeking refuge from 
a violent storm on the Island of Motu-taiko, in the Taupo 
Lake, on making an exploration in the vicinity of our camp 
I found on a rocky ledge the perfect skeleton of a large River- 
shag, which had evidently died a natural death there and 
escaped the vigilant eves of the ubiquitous Harrier ( Circus 
gouldi). Once I found a Kaka by tne roadside in a dying 
condition, and occasionally 1 have met with dead bodies of 
the Tui and Korimako. But the occurrence is confessedly a 
rare one. The same observation has been made by naturalists 
all over the world. That careful observer, Nordeuakioid, 
says, “ During my nine expeditions in the arctic regions, 
where animal life during summer is so exceedingly abundant, 
the case just mentioned"—that of finding a number of self- 
dead fish on the sea-bottom near one of the islands in the Arctic 
Sea— 41 has been one of the few in which I have found remains 
of recent vertebrate animals which could be proved to have died 
a naturat death. Near hunting-grounds there are to be seen 
often enough the remains of reindeer, seals, foxes, or birds 
that have died from gunshot wounds, but no self-dead polar 
bear, seal, walrus, white whale, fox, goose, auk, lemming, 
or other vertebrate. The polar bear and the reindeer are 
found there in hundreds, the seal, walrus, and white whale in 
thousands, and birds in millions. These animals must die a 
4 natural ’ death in untold numbers. What becomes of their 
bodies? Of this we have for the present no idea, and yet we 
have here a problem of immense importance for the answering 
of a large number of questions concerning the formation ox 
fossiliferous strata." Referring to this, Mr. H, H. Howorth 
says, "This is true not only of Siberia ; it is universally 
true, and notably of the great pachyderms. Tr&velterswho 
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have visited their ordinary haunts have remarked on the 
extraordinary scarcity of their bones and other remains. 
When old and worn out they apparently seek out the recesses 
of the forest and retire there to die. v< He quotes an interest* 
mg passage from Sir Emerson Tennent's work on Ceylon, as 
follows: 41 Frequenters of the forest with whom I have con¬ 
versed, whether Europeans or Singhalese, are consistent in 
their assurances that they have never found the remains of 
an elephant which had died a natural death. ... A 
European gentleman, who for thirty-six years without inter¬ 
mission has been living in the jungle, ascending to the summit 
of mountains in the prosecution of the trigonometrical sur¬ 
vey, and penetrating valleys in tracing roads and opening 
means of communication—one, too, who has made the habits 
of the wild elephant a subject of constant observation and 
study—has often expressed to me his astonishment that, after 
seeing many thousands of living elephants in all possible situa¬ 
tions, he had never yet found a siugle skeleton of a dead one, 
except those which had fallen by the rifle/* 

Tho following touching account is given by Thomas 
Edward, the Scotch naturalist, of the finding of a dead wild 
duck, on crossing the Clashinauch: 44 As I imagined she was 
skulking with a view to avoid observation, I touched her with 
my stick in order that she might rise; but she rose not. I 
was surprised, and, on a nearer inspection, I found that she was 
dead. She lay raised a little on one side, her neck stretched 
out, her mouth open and full of snow, her wings somewhat 
extended, and with one of her legs appearing a little behind 
her* Near to it there ware two eggs. On my discovering 
this I lifted up the bird, and underneath her was a nest con¬ 
taining eleven eggs; these, with the other two. made thirteen 
in all: a few of tnem were broken. I examined the whole of 
them and found them, without exception, to contain young 
bird®* This was an undoubted proof that the poor mother had 
•at upon them from two to three weeks. With her dead body 
in my hand I sat down to investigate the matter, and to 
ascertain, if I could, the cause of her death. I examined her 
mitmtely'all over, and could find neither wound nor any mark 
whatever of violence. She had every appearance of having died 
of suffocation. Although I had only circumstantial evidence, I 
had no hesitation in arriving at the conclusion that she had 
come by her death in a desperate but faithful struggle to pro¬ 
tect her eggs from the fatal effects of the recent snow-storm. 
T could not help thinking, as I looked at her, how deep and 
striking an example she afforded of maternal affection. The 
*Hthtea& blast hm swept, with all its fury, along the lonesome 
Wttd unsheltered hill. The snow had risen higher, and the 
stnothering drift came fiercer as the night drew on; yet still 
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that poor bird, in defiance of the warring .elements, continued 
to protect her home and the treasure winch it contained, until 
she could do so no longer, and yielded up her life. That life 
she could easily have saved had she been willing to abandon 
the offspring which Nature had taught her so fervently to 
cherish, and in endeavouring to preserve which she volun¬ 
tarily remained and died. Occupied with such feelings and 
reflections as these, I know not how long I might have sat 
had 1 not been roused from my reverie by the barking of a 
shepherd's dog. The sun had already set, the grey twilight 
had begun to hide the distant mountains from my sight, and, 
not caring to be benighted on such a spot, I wrapped a piece 
of paper, as a winding-sheet, round the faithful and devoted 
bird, and, forming a hole sufliciently large for the purpose, I 
laid into it the mother and the eggs. I covered them with 
earth and moss, and over all placed a solid piece of turf; and, 
having done so, and being more affected thau I should perhaps 
be willing to acknowledge, I left them to moulder into their 
original dust, and went on my way." 

But to resume my subject: The effect of these foreign 
introductions is to accelerate the threatened wiping-out of 
an avifauna admitted to be one of the most interesting in the 
world. Many of the species have already disappeared : a 
still larger number are, 60 to speak, on the border-land and 
will ere long be extinct, whilst even the commonest species 
exhibit year by year a steady diminution in numbers. What 
the result will be in, say, twenty years from the present 
time it is not difficult to predict. And the consideration of 
these facts brings me at once to the urgent necessity that 
exists for completing our collections of these forms before it 
is too late. Foreign museums are being enriched whilst our 
local museums are practically at a standstill. By last mail I 
received a letter from Canon Tristram, of Durham, informing 
me that at a recent meeting of the Zoological Society, in 
London, the Hon. Walter Rothschild had exhibited a series of 
no less than forty skins of our hitherto-rare Apteryx Juiasti, of 
which, so far as I am aware, only eight specimens exist in all 
our New Zealand museums. He adds that Mr. Rothschild 
has obtained “ enormous series " of other New Zealand birds. 
For example, there are fifty-four specimens of the Chatham 
Island Snipe, of which our local museums contain very few 
examples ; and very large series of the beautiful Chatham 
Island Shag (Phalacrocorax fcatherstoni), of which, so far as I 
know, the Colonial Museum possesses the only example in the 
colony; and the still more striking P. onslowi , of which there 
is no representative in any of our museums. Dr. Hartert, the 
excellent curator of Mr. Rothschild's museum, in a letter to 
myself states that the collection contains eighty specimens of 
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the Flightless Duck of the Auckland Islands ( Nesonetta auck - 
landica) ; and this bird is now so rare that, on the last visit, 
of the "Hinemoa" to those islands with His Excellency the 
Governor, Sir Janies Hector, who accompanied the expedi¬ 
tion and was most anxious to procure some for the Cam¬ 
bridge University Museum, found the utmost difficulty in 
collecting three specimens, although the whole ship's crew 
were on the look-out for them ; aud so with several other 
comparatively rare species. Of course, it is a good thing that 
these extensive collections have found their way into Mr. 
Rothschild's possession, because ho makes excellent use of 
them, being himself one of the most active of our working 
ornithologists; besides which he is a liberal donor to other 
public museums. His own zoological museum at Tring Park 
is one of the most perfect of its kind in the world, it con¬ 
tains priceless treasures, and its great merit in the eyes of a 
practical ornithologist is that it possesses huge series of speci¬ 
mens, whenever that is possible, thus minimising the ever¬ 
present danger of generalising on insufficient data. But, 
whilst fully recognising all this, one cannot but acknowledge 
and deplore the fact that in our own museums nearly all the 
native species are imperfectly, or, at any rate, insufficiently, 
represented. 

Canon Tristram himself lias a beautiful collection of New 
Zealand birds, comprising all the rarer forms, but he is con¬ 
tent with a small series of each species, such as male, female, 
young, and seasonal states. It is to be hoped that his splendid 
collection of birds from ail parts of the world—the accumula¬ 
tion of a lifetime—may ere long find a resting-place in one of 
the provincial museums, instead of being dispersed, as too 
often happens, at the owner’s death. That was the fate of 
the celebrated Jardine collection, when some very choice and 
rare New Zealaud specimens found their way into other 
hands. This collection contained many skins procured in 
New Zealand by Mr. Percy Earl, and purchased by Sir 
William Jardine as far back as 1842 — such forms, for 
example, as Coinmix novcB-zealandia and Pogononm cincta . 

Whilst the Rothschild Museum boasts the possession of 
seventy or more Stitch-birds (Pogonornis cincta) of both sexes, 
the Colonial Museum aud the Auckland Museum are the only 
ones that can exhibit sexual pairs of this species, which now 
exists on the Little Barrier Isfaud and nowhere else. To say 
nothing of so rare a form as Notomis mantelli —of which there 
are only three known specimens, two in the British Museum 
and one at Dresden—there are many of our indigenous birds 
wholly absent from our local museums, whilst others have 
only a single representative. For example, the Colonial 
Museum possesses one Auckland Island Merganser and one 



334 


Trawactioni .— Zoology, 

North Island Thrush, and the other museums in the colony 
are entirely without them. This being so, it is surely high 
time that an effort was made to collect for each of our 
museums, before it is too late, a complete series of our existing 
native birds—at any rate, for the Colonial Museum, which is 
maintained by the Government and is supposed to take the 
lead. This might be easily accomplished now, but ere long it 
will be impossible. It is to such a museum as this that the 
student of the future will naturally look for his working 
material when the forms of which I have been speaking have 
passed away for ever from the sphere of living things. It will 
be a sad reproach to us, living as we do in this boasted nine¬ 
teenth century, if in this respect we fail in our manifest duty. 
An excellent collection of the interesting insular forms could 
be made by sending such a taxidermist as Mr. Yuill (of whose 
neat work there are some illustrations now on the table) on 
two or three round cruises of the “ Hinemoa.” An enthusiast 
such as he is, with the necessary facilities at his command, 
would soon accumulate a collection for the colony of very 
great value. 

And this brings me to the question of the proper display of 
such collections in our museums, so as to make them sub¬ 
servient to the requirements of modern science. 

At the present time we have in the Colonial Museum up¬ 
wards of three hundred mounted specimens of indigenous birds, 
a large proportion of them being highly creditable exhibits 
of the taxidermists' skill; but how are they arranged ? Not 
systematically, according to their natural affinities, because of 
the want of the necessary room for their proper classification 
and display. The only grouping that is natural is such as 
is now to be seen in the admirably-arranged galleries of the 
Natural History Museum at South' Kensington, where, in 
separate plate-glass show-cases, birds of one species, repre¬ 
senting the sexes, the adult, young, and adolescent states, 
and the various phases of seasonal plumage, are exhibited, 
together with the natural accessories of wood and rook and 
vegetation, to illustrate the life-hiBtory of the bird, Such a 
mode of exhibition is not only attractive in the highest degree, 
but most instructive. Of course, we cannot attempt any¬ 
thing so ambitious here, on account of the great expense; 
but there is no reason why the birds should not be ar¬ 
ranged systematically for the benefit of the natural-history 
student. This has been done in the Canterbury and Otago 
Museums, and I think also in Auckland, It seems little short 
of a scandal that, owing to the lack of proper departmental 
aid, scientific classification should be seglected in the leading 
museum of the colony, which is admittedly under the control 
of a director of exceptional ability and culture, Then, again, 
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if I may be allowed to speak plainly, the nomenclature 
adopted is not up to date, some of the names attached to 
specimens having been obsolete these twenty years, whilst 
fully half of those exhibited are not named at all. If the 
Museum is to be regarded as an educational institution, as it 
clearly Bhould be, an antiquated nomenclature is not only 
confusing but misleading. 

And here I may say, parenthetically, that there is one in* 
novation in the matter of scientific nomenclature, now be¬ 
coming very popular, which will, I hope, be resisted in this 
country, and that is the use of trinomials. In Bidgway’s 
“ List of North American Birds" trinomial designations are 
adopted in no less than 160 cases. The author candidly 
acknowledges that the use of them has caused perhaps the 
greatest difficulty encountered in the compilation of the cata¬ 
logue, '* it being in many cases very difficult to decide whether 
a given form should be treated as having passed the varietal 
stage and therefore to be designated by a binomial, or whether it 
is as vet incompletely differentiated and to be subordinated in 
rank by a trinomial appellation." His contention, however, 
is that every form whose characteristics bear unmistakably 
the impress of climatic or local influences, generally less 
marked towards the habitat of another form with which it 
thus intergrades, and all forms which certainly intergrade, no 
matter how widely distiuct the opposite forms may appear, 
together with intergrading forms whose peculiarities are not 
explained by any known law of variation, should be reduced to 
subspecific rank, Commenting on this, the editor of the 
Ibie writes, “ We cannot deny the advantages of the use of 
trinomials when strictly limited to such cases as these, and 
have little doubt that they will ultimately come into general 
use. But they can only be advantageously employed in 
countries such as North America and Europe, where large 
series can be obtained from different localities. In other 
parts of the world their use would at present be attended 
by much inconvenience, it being impossible to ascertain iu 
very many oases, from look of specimens, whether these 
intergradations exist or not. W'e may also remark that 
other authors use trinomials on quite different principles— 
f f; Dr. Sharpe, who in his Catalogue of Birds (British 
Museum) has applied them in some instances even to insular 
forms (which certainly cannot intergrade) where the slight 
differences are, in his opinion, not strictly sufficient for specific 
distinction,’’ 

I submit that what I have now called attention to as 
defect* in the Colonial Museum might be easily remedied; 
and that the value of the Museum as an instrument of public 
instruction would be vastly increased if the Director could 
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get authority to prepare a descriptive catalogue for the use of 
visitors and sfcudehfcs. This would involve a little expense, but 
it must be borne in mind that the Museum, as a whole, con¬ 
tains collections of considerable value, ami that in the absence 
of a catalogue the general public has no conception of what 
the colonv possesses in this respect. I do not know what the 
estimated valuo is in money, but I should say certainly not 
less than £30,000; and all "this accumulated through the ex¬ 
ertions of Sir James Hector, who had nothing but the small 
miscellaneous collection of the New Zealand Society to start 
with. The truth is that the Colonial Museum is not large 
enough for the exhibition of the treasures it contains. When 
it was built, some thirty years ago, the various collections 
were in their infancy, and very few additions have since been 
made to the building. Now that an effort is being made to 
recover, for educational purposes, the beautiful site on which 
the Central Criminal Gaol stands, it might be well to con¬ 
sider whether the site of the present Museum should not be 
sold at a good price, and the proceeds applied to the erection 
of a really suitable building on a portion of the fourteen acres 
comprised in this Mount Cook reserve. 

Before passing on to my notes on the species selected for par¬ 
ticular mention this evening, I should like to say that the Legis¬ 
lature is to be congratulated on having by special enactment 
extended a very necessary protection to our splendid Wood- 
pigeon, by making the whole of the year 1896 a close season. It 
is to be hoped that the Government will not make too free a use 
of its discretion under the Act as to relaxing the restriction in 
native districts. I may mention, too, that Sir James Hector 
has performed an important service to science bv obtaining 
legal protection for that unique representative of an ancient 
fauna, the Tuatara Lizard. To take or kill one of these animals 
is now punishable with a heavy fine. This course was ren¬ 
dered necessary by the wholesale way in which Tuataras were 
being collected for trade with Europe and America. This 
may seem a digression from the subject-matter of my paper; 
but the Tuatara is the foster-brother, so to speak, of several 
species of Petrel, inhabiting the same burrows and breeding in 
adjoining chambers; and, although it belongs to a lower order 
in the animal kingdom, it is known to possess the most bird¬ 
like skeleton of all existing reptiles. 

These introductory remarks will prepare you for the 
ever-recurrent record of increasing rarity of many of the 
species treated of in the following notes. Their ultimate 
extinction within measurable time is a matter of certainty, 
except in so far as a remnant may be preserved through 
the protective action of the Government to which I have 
referred. 
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Greadion cinereus, Buller. (Jack-bird.) 

In forwarding the specimen now exhibited my correspondent 
writes, 44 During the whole four months I was camped in the 
woods on the Karamea Saddle I only heard one Saddleback. 

I managed to secure it, and may remark that it is the largest- 
boned bird of the kind I ever shot. The colours are plain, 
but the bird is in perfect plumage. I cannot say whether it 
iB a male or female, for before I had time to make a dissection, 
after skinning it, the Woodhens ran away with the carcase.” 

Mlro ochrotarsus, Forster, Dear. Anim., p. 82 (1844). 

After a careful investigation of the subject and a compari¬ 
son of a large number of specimens, I have come to the con¬ 
clusion that there are in reality three forms of Wood-robin in 
New Zealand, all of course descendants from a common stock, 
but now sufficiently differentiated to bear distinctive specific 
names. The North Island bird was the first to be recorded. 
This is Miro australis, formerly the commonest species in our 
woods, and now almost if not entirely extinct on the mainland, 
but to be mot with on the Little Barrier Island at the north, 
on the Island of Kapiti in Cook Strait, and probably on other 
outlying islands near our coasts. Tho two other forms belong 
to the South Island, and have hitherto been confounded under 
the general name of Miro albifrous. 

Mr. G. R. Gray, in the 44 Voyage of the ‘Erebus* and 
‘Terror’” (part 44 Birds”), thus describes Miro alhifrons: 
44 Upper surface and forepart of neck sooty-black; under surface 
pale-rufe&cent; front with a small spot of white. Length 
7in.” This is the Turdus albifrons of Gmelin’s Syst. Nat., 
p. 822. 

Now, that description exactly fits the two examples (male 
and female) from Pelorus Sound which I have the pleasure of 
exhibiting this evening. But Mr. Gray’s description does not 
accord with the coloured figure which he gives of the bird. 
Referring to this figure, in my account of the species (“ Birds 
of New Zealand,” p. 38) I said, 44 Tho figure of this species 
in the 4 Voyage of the 44 Erebus ” and 44 Terror ” * is incorrect, 
on account of the exaggerated extent of white on the under¬ 
parts; but the attitude is a very characteristic one.” It 
seems pretty clear, therefore, that the description and the 
figure represent different birds. 

After diagnosing Miro albifrons , as quoted above, Mr. Gray 
says, 44 The original of this description is contained among 
the drawings of Forster, and it is very like Petroica longipes, 
Garru (** Miro australis ). The figure of Forster differs, how¬ 
ever, from the bird referred to by the white extending from 
tike forepart of the breast to the base of the tail, leaving the 
throat of the same colour as the baok. I have subjoined a 
n 
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figure, for the purpose of making known the original draw¬ 
ing from which Latham took his description, that it may 
assist in elucidating the species should it hereafter be dis¬ 
covered. n 

Now as to the other form, of which I exhibit this evening 
six specimens, obtained in the high wooded country known as 
the Karamea Saddle. This bird can be distinguished at a 
glance from Miro australis , and Gray’s figure suits it fairly 
well. It is appreciably larger than the last-named species, 
and, instead of having the abdomen white as in that bird, or 
the under-parts rufescent as in Miro albifrons, it has almost 
the entire under-surface of a pale lemon-vellow. The frontal 
spot, too, instead of being very small, as described by Mr. 
Gray, is even more conspicuous than in the North Island 
bird* 

Writing of Miro albifrom Mr. Gray says, “ It inav eventu¬ 
ally prove to be the same species as M. longipes (==Ju. austra¬ 
lis) ; and in my own account of this form (op. cit., p. 86) I 
remarked, 14 My collection contains a specimen from Christ¬ 
church in which the whole plumage is suffused with brown, 
and the under-parts are smoky-grey instead of being white.’* 
I have since received an example from Otago which is 
scarcely distinguishable from ordinary specimens of Miro 
australis . 

On a review of all the facts I am disposed to define the 
group thus:— 

Miro australis , Sparrm. North Island form; with under¬ 
parts, within very narrow abdominal limits, pure white. 

Miro albifrons, Gmelin. South Island form; with under¬ 
parts rufescent, and over a wider surface. 

Miro ochrotarsus , Forster. Another South Island form; 
with almost the entire unddr-surface pale lemon-yellow. Con¬ 
spicuous spot of white on forehead. 

Female .—Similar to the male, but a trifle smaller, and 
paler in plumage. 

Whilst thus recognising a third form I have no wish to 
invent a new name. As there is some doubt as to which bird 
was intended to be distinguished as Miro albifrons , and as 
that name is retained for the other South Island form, 1 think 
we cannot do better than fall back upon Forster’s proposed 
name, Turdus ochrotarsus , simply shifting the species into the 
genus to which it now belongs. 

Forster’s original account is as follows: “Habitat in 
australi insula Novae ZeelandiaB, victitat insectis et minutis 
cancellis ad littora maris, suaviter cantillat; homines non 
formid&t, sed ubique ob insecta in ambulando inter fructices 
excussa et circumvolitantia sequitur, saapius manu captus vel 
pileo.” 
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Mlro albifVons, Grnelin. (South Island Robin.) 

A correspondent, writing over the initials “-S.D.B.," sends 
the following to the Lyttelton Times of the 24th of April: 
41 A very interesting case, showing the usefulness of a purely 
insectivorous bird, came under my notice the other day, and 
is, I think, worthy of record. A friend was showing me his 
vinery, and I was astonished to see in it a tame Robin (Pe- 
tmica albifrons) following him about in its characteristic fear¬ 
less manner. The bird was in as perfect plumage as if in its 
native bush, although now quite domiciled in the greenhouse, 
which it keeps free from in sect-life without injuring the vines 
or grapes. I was informed that the Robiu occasionally gets 
out into the garden, but is then easily induced to return to the 
vinery, which is, of course, kept locked when the owner is 
away. 1 asked if it did not want a mate, but was told that 
these birds are very pugnacious, and would fight like game¬ 
cocks if shut up together. Certainly this fellow seemed quite 
happy by himself.” 

Myiomoira toitoi, Garnot. (North Island Tomtit.) 

It seems probable that the male of this species aids in the 
task of incubation, for an adult bird of this sex, shot in 
November, had the under-parts much denuded of feathers. 

SphenoeaouB rufescens, Buller. (Chatham Island Fern-bird.) 

Mr. W. Hawkins, the well-known Chatham Isl&ud col¬ 
lector, writes to me, " The Fern-bird is extinct. I spent a 
fortnight on the island where they used to be, but never saw 
any sign whatever of them.” 

Anthus novse-xealandiee, Gray. (New Zealand Pipit.) 

It is very clear that these birds congregate in autumu. 
During a ride to and from Owhaoko (22nd to 29th April) I 
met with numerous flocks, numbering from twenty to fifty 
at a time. I hardly saw a single bird detached from the 
flocks. 1 have already noticed the inquisitive disposition of 
this Pipit, and mentioned the circumstance of a flock keeping 
pace with a train for some miles. There is another evidence 
of it: as you ride along the road they keep before you, almost 
allowing your horse to tread on them, theu rising with a shrill 
44 cheep,” flying a few yards further, and so on again till their 
curiosity is satisfied, when they wheel upwards and fall to the 
rear. 

Attthomi* melanooephala, Gray. (Chatham Island Bell- 
bird.) 

Of this species Mr. Hawkins writes, “ This bird, too, is 
very nearly extinct. I have no difficulty in selling the skins 
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for £1 apiece; so I have sought diligently for them, but it ia 
very difficult to get any of them now. 

Xenicus insul&ris, Buller. (Island Wren.) 

There is probably nothing so refreshing to the soul of a 
naturalist as the discovery of a now species. Quite apart from 
the satisfaction of being ablo to impose a specific name which, 
according to the accepted rules of zoological nomenclature, 
must be respected for all time, there is an indescribable charm 
in the mere fact of discovery. It is common to all naturalists 
in every branch of research, and operates as a spur to tho 
most tedious and difficult investigations. With some specialists 
tho ruling passion is to append the coveted mi hi to the new 
species; but in the case of most naturalists this consideration 
is, I really think, subservient to a loftier feeling—that love of 
discovery which is so characteristic of the true man of science. 
In a country where the fauna and flora have been pretty 
thoroughly worked, such as Mew Zealand, the delight ex¬ 
perienced at finding an undoubted new specieB is, of course, 
proportioned to the rarity of such occurrences. You will 
readily understand, therefore, how pleased I was at receiving, 
through the kind offices of Mr. Betbune, the skin of a bird 
from Stephen Island which was entirely distinct from any¬ 
thing hitherto known. I saw at a glance that it belonged 
to the small group of New Zealand birds which I have 
placed in a family by themselves under the name of Xmi - 
cida. Possessing characters in common with Xenicus longipes 
and X. (/ilvivcntris, which inhabit the mainland, it is a 
very distinct species, apparently restricted in its habitat to 
Stephen Island, where several specimens have been pro¬ 
cured. Being anxious that a coloured figure of so rare and 
interesting a form should be published in the Ibis, I lost no 
time in forwarding the specimen to the editor of that maga¬ 
zine, together with the following description and diagnosis of 
tho species:— 

“ On a New Species of Xenicus from a Small Wooded 
Island off Ike New Zealand Coast . 

“ Projecting into Cook Strait as a bold and salient point 
from the eastern shore of Blind Bay, and rising to a height of 
2,180ft., is D’Urville Island, presenting a broken and parti¬ 
ally-wooded surface. With a width of from five to six miles, 
it stretches away seventeen miles to the northward, whilst 
to the south it is separated from the mainland by a very 
narrow channel known as the French Pass. Lying two miles 
to the north-eastward of the northern extremity of D'Urville 
Island, and rising abruptly from the sea to the height of a 
thousand feet, is Stephen Island, only about a square mile 
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in extent, and more or less wooded on its sides. From this 
inland 1 have lately received a single specimen of a species of 
Xenicus entirely distinct from the two forms (X. longipes and 
X. gilvivcntru) inhabiting the mainland. 

“ I have described and named this new bird, which may 
fittingly be called the I si and-wren, as distinguished from our 
Bush-wren and Rock-wren ; and as these island-forms pre¬ 
sent features of special interest to the student of geographic 
zoology, I am forwarding the specimen in the hope that it 
may be figured. 

11 My correspondent on the island informs me that the 
bird is semi-nocturnal in its habits, and that he has seen 
three examples, all of which were brought in at different 
times by the cat. 

“ 1 hope shortly to receive further specimens of this 
interesting form. In the meantime I regret that I am unable 
to give the sex of the bird here described. In plumage it 
differs conspicuously from the other two species, and it has a 
decidedly more robust bill, whilst the claw on the hind-toe is 
not larger than in Xenicus longipes . 

41 XenicJis imularis, sp. nov. 

44 Upper surface generally dark-olive with brown margins 
to the leathers, presenting an obscurely-spotted or mottled 
appearance; a minute whitish spot in front of and another 
underneath the eye; a narrow superciliary streak, and the 
whole of the throat, fore-neck, and breast, as well as the 
wings at their flexure, olivaceous-yellow with darker margins; 
wings and tail, sides of the body, abdomen, croup, and under 
tail-coverts olivaceous-brown. Plumage underneath plum¬ 
beous. Upper mandible dark-brown with horn-coloured tip; 
under mandible, legs and feet, pale-brown. Length, 4in.; 
wing from flexure, Bin.; tail, 0*75in.; bill, along the ridge 
0‘7otnu» along the edge of lower mandible 0 75in.; tarsus, 
0 76in.; middle toe and claw lin M hind toe and claw 0*7in. 

44 Hah . Stephen Island, Cook Strait, N.Z/** 

I have since had an opportunity of examining a female 
specimen. It is somewhat smaller than the male, and has 
duller plumage, the mottled appearance on the upper surface 
being less conspicuous, and there being more vinous-brown 
on the sides ana abdomen. 

Referring to this interesting discovery, an article, presum* 

* Boms weeks after my specimen had reaohed tlie editor of the Ibis, 
and whilst Mr. Keulemaos was preparing a drawing of it, Mr. Henry 
Travers sent specimens from the same locality to the Hon. Walter 
Rothschild, who, without knowing What I had acne, characterised the 
specie* in the “Bulletin** of the British Ornithologists* Union under the 
name At Trwtrsia lyatU. 
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ably from the pen of a well-known New Zealand scientist,, 
appeared lately in the Canterbury Press, under the head of 
44 Found and Exterminated,” from which I take the following 
extract: 14 At a recent meeting of the Ornithologists* Club in 
London, the Hon. W. Rothschild, the well-known collector, 
described this veritable rara avis , specimens of which he had 
obtained from Mr. Henry Travers, of Wellington, who, we 
understand, got them from the lighthouse-keeper at Stephen 
Island, who in his turn is reported to have been indobted to 
his cat for this remarkable ornithological 4 find.’ As to how 
many specimens Mr. Travers, the lighthouse-keeper, and the 
cat managed to secure between them we have no information, 
but there is very good reason to believe that the bird is no 
longer to be found on the island, and, as it is not known to 
exist anywhere else, it has apparently become quite extinct. 
This is probably a record performance in the way of exter¬ 
mination. The English scientific world will bear almost 
simultaneously of the bird’s discovery and of its disappearance 
before anything is known of its life-history or its habits. It 
was only & little creature, about four inches in length, allied 
to the little Rock-wrcn, which lives in the mountains, and is 
occasionally found dead on our glaciers. It was not a flight¬ 
less bird, but from its structure was evidently very weak¬ 
winged, and thus fell an easy prey to the lighthouse-keeper's 
cat. . . . Not only scientists, but all New-Zealanders 
who take an interest in the preservation of whatever is 
specially characteristic of the colony, will deplore the exter¬ 
mination of such an interesting creature. It is, indeed, sad¬ 
dening to reflect how, one by one, the rare and wonderful 
birds which have made New Zealand an object of supreme 
interest among scientists all over the world are gradually be¬ 
coming extinct. . . . And we certainly think it would be 

as well if the Marine Department, in sending lighthouse- 
keepers to isolated islands where interesting specimens of 
native fauna are known or believed to exist, were to seo that 
they are not allowed to take any cats with them, even if 
mouse-traps have to be furnished at the cost of the State.” 

Mr. W. W. Smith, of Ashburton, in a letter to the same 
journal, writes, 14 The setting-apart of the Little Barrier and 
Resolution Islands as sanctuaries for vanishing native birds is 
a* lasting honour to the originator of the scheme—the Earl of 
Onslow—and the present Government who adopted and put 
it in force. But, as Mr. Purnell observes, 4 It is one thing to 
maintain preserves of native birds in two secluded spots, inac¬ 
cessible to the vast majority of the inhabitants of New Zea¬ 
land, and quite another to have those birds fluttering daily 
about us.’ It is for the rare species still lingering in the 
forests and other favoured spots on the mainland we appeal; 
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and if the Government would act as promptly in stopping 
marauders, commonly called natural-history collectors, from 
visiting the outlying islands of New Zealand and carrying off 
the Tuataras and rarer birds by hundreds as it did the seal- 
poachers in the southern islands last year, it would gain the 
gratitude of science and coming generations/' 

With the views thus forcibly expressed it is impossible not 
to agree; and I believe measures for the better conservation 
of these island faunas are now under the consideration of the 
Government. But the collection of skins for trade purposes 
is, of course, a very different thing to the formation of a com¬ 
plete type-collection for the Colonial Museum, as advocated in 
the introduction to this paper. 

Xenieus longipes, Gmelin. (Bush-wren.) 

A correspondent has sent me for examination some beau¬ 
tiful specimens of the Bush-wren, accompanied by the follow¬ 
ing notes:— 

“ Far up in a gloomy, wet mountain gully, nearly 4,000ft. 
above the level of the sea, I came across a few families of this 
little silent bird. In the gully which they were inhabiting 
grew a dense mass of a tlax-like plant—a species of Ante - 
fin. These birds seem to display more of the golden colour 
at the bend of the wing than any I have seen before, and they 
do not appear to be so largo as those I sent you from the Big 
Bush some years ago. All my specimens of this bird were 
obtained by using a small net. 

“I have not inefc with any Bock-wrens up in this district. 
From where I was camped, half an hour’s climb took me into 
the open country—a bare mountain-side, in fact. I had a long 
ramble over the rugged ridges and across the mountain-slopes, 
or 4 mountain meadows’ as they are called. I went to the 
summit of Mount Nugget, 4,995ft., and then I went in another 
direction to the summit of Mount Luna, 5,261ft., but I never 
saw or heard a Bock-wren. It is clear that the species does 
not exist in this part of the country. 

11 1 have been much impressed by the stillness and the 
almost entire absence of animal life in these red-birch forests, 
so entirely different from my experience in the Peiorus woods. 
There, as I lay in my tent at sunrise, the woods fairly rang 
with the chorus of songsters, the introduced Finches, 
Thrushes, and Starlings joining in with the native birds. 
They seem to me to be sun-worshippers. I have timed them 
with tny watch, and find that the concert lasts just an hour. 
Here, on the contrary, there is no sun-worship. 1 have often 
listened in my tent at break of day, waiting for the song to 
commence, but there has been nothing but a chirp or two, or 
the note os a Kaka passing overhead. And here I may remark 
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that the note of theKaka in these woods is very different to 
anything I have heard elsewhere—a fact also noticed by Mr. 
Saxon, the surveyor. It is something like this: 4 Motuaka- 
hurry up,* followed by a shrill whistle- like a shepherd call¬ 
ing his dog. I shot one or two. but I could observe nothing 
different from other Kakas; only at this season (April) they 
were nothing but bones and feathers.** 

Enrystomus paoifictts, Latham. (Australian Boiler.) 

Stray examples of this well-known Australian species still 
continue to be heard of in New Zealand. Mr. Walling Hand- 
ley, writing to me from Blenheim on the 22nd December, 
says, “ During the month of November a specimen of the 
Australian Boiler, in perfect plumage, was shot at the Weld*s 
Hill Station, Awatere, by a station-hand. The bird was first 
noticed flying with a peculiar uncertain flapping flight over 
the tussock grasses in quest of moths in one of the paddocks 
adjacent to the station. Its handsome appearance, as seen 
by the waning light of eventide, and the striking contrast it 
presented to the sombre brown of the surrounding vegetation, 
excited attention, and this led to its pursuit and capture. 
The plumage, &c. f corresponds in every particular with the 
technical description of the species as given in your 4 Manual 
of New Zealand Birds.* ” 

Halcyon vagans, Lesson. (Kingfisher.) 

The following paragraph appeared in the Bangitikei Ad¬ 
vocate : 41 A Paraekaretu fanner, who had unaccountably lost 
several hives of bees, at length discovered that the losses were 
due to a Kingfisher, which, on being killed, was found to have 
its crop full of bees.*’ 

Platycercus novse-zealandise, Sparrm. (Bed-fronted Farra- 

keet.) 

Mr. Alexander MacDonald, of the Awahuri, mentioned to 
me a curious incident which had come under his own obser¬ 
vation. His young people had obtained a nest of young Parra- 
keets, and succeeded in rearing them. When adult, two of 
the birds mated and became quite inseparable, always occupy¬ 
ing the same perch, and cuddling up to each other in the most 
affectionate manner. One day tne male bird made his escape 
from the cage, and in being recaptured had his tall pulled out. 
Thus dismantled, the fugitive went back to his cage in a very 
sorry plight. The female bird immediately discarded her 
disfigured mate, rejected all his advances, and before long 
paired with one of the other birds, whose caudal appendage 
was the very pink of perfection. But the curious part ol the 
story has yet to come. In course of time the divorced lover 
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had renewed his tail, and then the inconstant lady forsook 
her secoud mate and restored to favour her 41 first love ” in all 
the glory of his long, new tail. Not a bad proof, I think, that 
even birds are not insensible to the charms of personal appear¬ 
ance. It may be added that the last-deserted mate forthwith 
moped, refused to eat food, and died of a broken heart. 

It would appear that this species breeds twice iu the year. 
A young bushman at Hawera found, in the month of May, a 
nest containing eight young ones, which he took and sold for 
10s. each, the village settlers being very partial to these 
docile and imitative pets. 

I have examined a caged Parrakeet brought by Mr. Ernest 
Bell from Curtis Island, situated a few miles from Sunday 
Island, in the Kermadec Group, where also this Parrakeet 
was abundant till the introduction of the domostic cat, 
which soon killed them off. I can detect no difference 
from the New Zealand bird. It is of decidedly small size 
(probably a female), and there is a blue tinge on the tail- 
leathers; but I take these to bo merely individual peculiarities. 
Macaulay Island, where a distinct species closely allied to 
P. novte-zealandia is said to exist, lies about a degree distant 
from Sunday Island. 

Platyoercus erythrotis, Wagl. (Island Parrakeot.) 

This species has a peculiar cry—a short, shrill note— 
which further distinguishes it from Platycercus novce-zcalan- 
dice . 

A caged bird, from Antipodes Island, having died iu my 
possession, I am enabled to furnish measurements from a 
specimen in the flesh : Extreme length, 17in.; extent of wings, 
12in.; wing from flexure, 5*75in.; tail, 6iu.; bill, along the 
ridge 090in., along the edge of lower mandible 0*50in.; 
tarsus, 0*9Qin.; longer fore-toe and claw, l'SSin.; longer hind- 
toe and claw, l*20ia. 

Nestor meridionalis, Gmolin. (Kaka.) 

As I have fully explained in the 44 Birds of New Zealand/ 1 
there are many well-defined varieties of this characteristic 
speeds*. I have enumerated and described (at pages 151-157) 
no less than twelve of such varieties. One of these is the 
large Kaka of the South Island {Nestor montamut , Haast). 
The late Sir Julius von Haast, m sending me specimens, 
wrote, 44 Even judging from its habits alone, it is quite dis¬ 
tinct from the common Kaka. It is never found in the Fagus 
forest, whilst the other species never goes above it into the 
subalpine vegetation.” And Sir James Hector, writing to me 
of the same nird, said, 44 1 never met with it in the forests of 
the lowlands* It is more active m its habits and more hawk- 
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like in its flight than the common Nestor . It often sweeps 
suddenly to the ground; and its cry differs from that of the 
common Kaka in being more shrill and wild.” Reviewing 
these opinions, I said (op. at., p. 158), “ No doubt some 
naturalists will be disposed to regard tins larger race as a 
distinct bird, and for a considerable time my own inclinations 
were in that direction ; but, looking to the extreme tendency 
to variation in this species, and to the difficulty of drawing a 
clear line between the larger and smaller races in consequence 
of the occasional intermediate or connecting forms, I feel that 
I am taking a safe course, concurrently with Dr. Finsch, in 
refusiug, for the present at least, to separate these birds.” 
That is how the matter rests now; but I am always open to 
conviction, and would welcome any further information on the 
subject. I have already a piece of evidence which, so far as 
it goes, seems rather to strengthen the view of the species 
being distinct. It is this: The nestling of the North Island 
Kaka as described by myself (op. cit. % p. 151) is 44 covered with 
soft white down, thinly distributed, and very short on the 
under-parts; abdomen entirely bare; bill whitish-grey, the 
upper mandible armed near the tip with a white horny point; 
cere pale-yellow; legs dull-cinereous.” A uestling brought 
from the West Coast Bounds, and submitted to me as a skin, 
was covered all over with short slaty-grey down ; bill greyish- 
horn colour; feet brown. These nestlings, therefore, were 
very different, and they belonged to the two varieties. 

Professor Newton writes,* 44 Considering the abundance 
of Parrots, both as species and individuals, and their wide 
extent over the globe, it is surprising how little is known of 
their habits in a wild state. Even the species with which 
Englishmen and their descendants have been more in contact 
than any other has an almost unwritten history compared 
with that of many other birds; and, seeing how many are 
oppressed by and yielding to mail's occupation of their ancient 
haunts, the extirpation of some is certain, and will probably 
be accomplished before several interesting and some disputed 
points in their economy have been decided. The expenence 
of small islands only foreshadows what will happen in tracts 
of greater extent, though there more time is required to pro* 
duce the same result; but, the result being inevitable, those 
who are favourably placed for observations should neglect no 
opportunities of making them ere it be too late.” And, re¬ 
ferring to our bird, he says, 44 The position of the genus 
Nestor in the order Psittaci must be regarded as uncertain. 
Garrod removed it altogether from the neighbourhood of the 
Lories, to which, indeed, the structure of its tongue, as pre- 


4 Dictionary of Birds, 14 p. 691, 
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viously shown by him, indicates only a superficial resem¬ 
blance. Like so many other New Zealand forms, Nestor 
seems to be isolated, and may fairly be deemed to represent 
a separate family— Ncstoridas —a view adopted by Count T. 
Salvadori (Cat. B., Brit. Mus., xx., Introd., p. viii ), and fully 

j ustified by a cursory examination of its osteology, though this 
tas hitherto been only imperfectly described and figured.’ 1 

It will be remembered that at a former meeting I exhibited 
a specimen of the Yellow-belted Kaka named by Mr. Gould 
Nestor es&limjii, in honour of the Prince D’Essling. I have 
now to exhibit another example of this peculiarly-coloured 
form, from the same locality. Seeing that no less than five 
have been obtained at different times, it may seem unreason¬ 
able not to accord the bird full recognition as a distinct species. 
But the tendency to albinism in some of the claws in the 
beautiful specimen now exhibited makes me still suspicious, 
and, for the present at any rate, it will, I think, be safer to 
rank it as a well-marked variety. 1 may mention, however, 
that in this bird the bill seems finer than in ordinary examples 
of Nestor merulionalis , coming nearer in this respect, as well 
as in the yellow colour of the under-mandible, to the very 
distinct Nestor notabili *. 

Striugops habroptilus, Gray. (Grouud-parrot) 

Major Mair informs me that the Kakapo, according to the 
Maoris, is still to be found iu the Upper Wanganui. Formerly 
it was very abundant there, as also in the Kaiinanawa Ranges, 
in the direction of Taupo. Major Mair adds, ‘‘The natives 
caught the Kakapo by the aid of trained dogs. The birds, 
when going out to feed, always placed one on sentry. The 
object with the kakapo-hunter was to bag this one first, then 
the whole family would be secured ; but if the sentinel gave 
the alarm the otherB all slipped over the side of the ridge. 
The dogs used to wear a rattle, called by the Whanganui 
tatara, and by the Ngatimaniapoto rore. The purpose of this 
rattle was that the masters of the dogs should know where 
they were.” 

Carpophaga novse-zealandise, Gmelin. (Wood-pigeon.) 

To the many instances of albinism reported from time to 
time I have now to add two more. One of these is a pure 
albino, from the Wanganui district. The entire plumage in 
this bird is pure white, with just the faintest tinge of buff on 
the shoulders and upper wing-coverts. The other specimen is 
from Collingwood, and being only partially an albino presents 
a very peculiar appearance. The entire plumage is pure white 
with the following exceptions : From the lower mandible, on 
each side, a broad patch of purplish-black, with metallic re- 
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flections, passes under the eye, spreads over the ear-coverts, 
and extends downwards almost to the shoulder. On the inner 
flexure of each wing there is a patch of coppery-brown ; some 
of the wing-ooverts are brownish-grey, and the secondaries are 
almost wholly of that colour, the innermost ones more or less 
washed with coppery-brown. One of the tail-feathers is of the 
normal colour, freckled towards the base with white, as are 
several of the upper tail-coverts ; bill, eyelids, and feet bright 
arterial red. 

Garpophaga chathamiensis, Rothschild. (Chatham Island 

Wood-pigeon .) 

Mr. Hawkins writes, “ The Pigeon on the Chatham Islands 
is nearly extinct. I have been out every day for two weeks 
and only got four, and one of those was spoilt in the shoot¬ 
ing.” 


Laras dominicanus, Lichfc. (Black-backed Gull.) 

As a contribution to the history of this well-known species, 
the following note, furnished by Mr. Drew quite recently to 
the Wanganui Chronicle , is worth preserving: “It is not at 
all uncommon to see both kinds of our Seagulls as pets on 
lawns and gardens, but I think it very uncommon to find 
them nesting and producing eggs in captivity. This singularly 
rare ornithological occurrence has come under my notice lately* 
Mrs. Martin, of Wilson Street, has one of these pets; it is the 
large Black-backed Gull (Larus dominicanus), or the Karoro of 
the Maoris. The bird is quite tame—comes when called, Ac. 
—but during the whole nineteen years of its captivity has 
never started egg-laying; in fact, was always thought to be a 
male bird. But this year, to the surprise of her mistress, she 
has constructed a nicely-built nest, and in it has laid three 
beautiful spotted eggs. * Maori 1 —for so she is called—is fruit¬ 
lessly sitting on her unfertile eggs—or, I should say, on two 
of her own and one hen's egg, for the third egg has been 
taken from her and is now in the Museum. I wonder if she 
has noticed the difference I ” 

Sterna vittata, Gm. (S. Nat., i„ p. 609.) 

Mr. Bethune, of the “ Hineinoa,” has shown me a skin of 
the Tern obtained by him at the Bounty Islands, for whioh 
Mr. Henry Travers had proposed the name of Sterna betkwm. 
It is a lovely bird, presenting a general resemblance to Sterna 
antarctica , but with a snow-white tail, and legs of arterial 
red. But the bird is not new, having been first described and 
named as far back as 1788 (op. cit .). Mr. Bethune states 
that it occurs at the Snares and on Campbell Island as well as 
on the Bounties. There were four specimens of this bird in 
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the collection made by the “ Challenger M Expedition, from 
Betsy Cove and Christmas Harbour, in Kerguelen Island. 

Another species of Tern obtained by Mr. Bethune at the 
Auckland Islands may, however, prove to be new. It is 
similar in plumage to Sterna frontalis , but is appreciably 
larger, with a longer and more robust hill. Like the last- 
named species it is gregarious, hunting in flocks, whereas 
Sterna vittata flies in pairs. The specimen shown to me gave 
the following measurements:— i,s 

Extreme length, I7’75in.,; extent of wings, 28*5iti.; wing 
from flexure, llin.; tail, 7in.; bill, along the ridge 2in., 
along the edge of lower mandible 2*5in.; tarsus, lin.; 
middle toe ana claw, l*25in. If new, it may be thus diag¬ 
nosed :— 

Ad . ptiL testiv. similis S. frontali Red pauilo major: vostro 
et pedibus couspicue majoribus. 

I cannot, however, venture to bestow a specific name, 
because, before the bird was submitted to mo, a specimen was 
given by Mr. Bethune to Dr. Collins, who, I am informed, 
took it with him to England. If still without an appellation 
it might appropriately be named Sterna bcthimei. 

Platalea regia, Gould. (Royal Spoonbill.) 

In vol. ix. of our Transactions, pages 337-338, I gave 
an account of the occurrence of this fine Australian bird at 
Manawatu. The specimen, for which I was indebted to the 
kind assistance of Mr. C. Hulke, is now in the mounted col¬ 
lection of the Colonial Museum. I am informed by Mr. W. 
Townson, of Westport, that another specimen was shot on 
the Bailer River about January, 1892, and is still preserved 
in Dr. Game's collection. 

Phalaorocorax colensoi, Duller. (Auckland Island Shag.) 

Since writing the notes on the Auckland Island Shag 
which appeared in the last volume of our Transactions, I have 
had an opportunity of examining two more specimens (malo 
and female). The male bird of these is without a crest, but 
has a broad irregular white dorsal patch, and the white alar 
bar long, narrow, and distinct. The female is also crestless, 
and exhibits only an indication of a dorsal spot in a few white 
feathers. The alar bar is Yery irregular, being represented in 
the left wing by only a few scattered white feathers. In both 
birds the white streak on the fore-neck commences within the 
angle formed by the crura of the lower mandible, and in- 

* One of the measurements—the extent of wings—was furnished to 
me by the collector, having been taken when the bird was fresh ; the 
other measurement* are from the dried ekiu. 
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creases rapidly in width downwards towards the breast. 
These specimens, therefore, go to confirm the conclusions to 
which I had arrived from an examination of the collection 
made by Mr. Henry Travers. 

Dlomedea regia, Buller. (Royal Mbatros.) 

At the time of the last visit of the 4< Hinemoa ” to Camp¬ 
bell Island the eggs of Diomcdea regia were just on the point 
of being hatched, the embryo being well developed. This 
was at the end of February. The breeding season of Dio - 
mcdca exulans on Auckland Islands is somewhat later, for 
on the same cruise the crew and passengers brought on 
board some four or five hundred eggs, all of which were fresh 
enough to be blown. 

Diomedea exulans, Linn. (Wandering Albatros.) 

The following cutting is from the Sydney Morning Herald,: 
“ With reference to a paragraph which appeared in a recent 
issue respecting the rescue of a seaman who fell overboard 
from the ship * Gladstone ’ while on her voyage from London 
to this port, we have been supplied with the following interest¬ 
ing additional particulars by Captain Jackson himself: On 
the 24th October, at noon, whilst the ship was in latitude 42° 
and longitude 90° E., and going at the rate of about ten 
knots an hour, the cry of ‘A man overboard’ was raised. 
Captain Jackson and his chief officer, Mr. John Rugg, who 
were seated at dinner at the time, immediately rushed cut of 
the cabin and rounded the ship to. A boat, manned by four 
hands, was then lowered, and left the ship in charge of Mr. 
Rugg five minutes after the alarm was raised. The man was 
then out of sight, but the rescuing party pulled towards the 
spot where it was supposed he had fallen, and after some little 
time found him clinging to an Albatros, which he was using 
aB a lifebuoy. As soon as the boat got within a few yards of 
him he let the bird go and swam to the boat, being apparently 
none the worse for his unexpected immersion. He returned 
on board smiling, and stated that just after he fell an Alba* 
tros swooped down upon him and made a peck at him, but 
he seized it by the neck and kept its head under water until 
he had drowned it, and then used^ it to preserve his own life 
in the manner already described. The boat was away about 
one hour. The sea was very rough at the time, and the wind 
was from the north-west. The most remarkable thing about 
this remarkable story is that the man, who could only swim a 
little, had heavy sea-boots on at the time of the accident, 
besides being encumbered with oilskins. The names of the 
crew of the boat were Messrs. W. Gilchrist, L. Mann, Richard 
Simpson, and John Murphy, the first two of whom are Sydney 
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men. The Albatros was the first that had been seen for a 
month.” 

Diomedea salvini, Rothschild. (Salvin's Albatros.) 

On a recent visit to Wanganui I was invited by Mr. Drew, 
the curator of the museum, to examine and identify a live 
Albatros which had just come in. The bird proved to be an 
adult specimen (apparently a female) of Diomedea salvini . 
Mr. Drew gave me the particulars of its capture, which would 
seem to indicate that this bird is nocturnal in its habits. A 
party of fishermen in their boat, at 2 o'clock the previous 
morning—the night being starlight but without any moon— 
were waiting for the dawn, in order to fish for schnapper. 
They saw the Albatros hovering about them, and threw out 
a piece of bait on a line. The bird at once descended to the 
water, took the hook in its bill, and was towed on board. 
In this specimen the bill is grey with a yellowish unguis; the 
black pencilled lines and the yellow cartilage are very con¬ 
spicuous. 

CEstrelata neglecta, Schl. (Schlegel’s Petrel.) 

I find that in quoting Mr. Bethune in relation to this 
species (Trans. N.Z. Inst., vol. xxvii., p. 133), I rather over¬ 
stated what he had said. He informs me that, although 
he saw many of these birds mated in the breeding season, 
as a matter of fact he 11 collected ” only one pair—the speci¬ 
mens which I had the pleasure of exhibiting at the meeting 
of our society on the 5th September last. But, as far as 
he could observe, the two phases of plumage were always 
associated; bo that my general argument is not affected in 
any way. But, as Mr. Bofchune is a very careful observer, 1 
am anxious that he should be reported with strict accuracy. 
On another point also I appear to have misunderstood him. 
This species, he assures me, does not deposit its eggs in 
a burrow, like so many of the other Petrels, but places them 
in an open depression on the surface of the ground. 

CEstrelata affinity Buller. (Mottled Petrel.) 

The bird of the first year differs from the adult in being 
generally darker in plumage. The whole of the upper sur¬ 
face, the sides of the breast, the sides of the body, flanks 
and abdomen, dark slaty-grey, the feathers very minutely 
margined with paler. Chin pure white; lores, lower sides of 
face, fore-neck, breast, and under tail-coverts white varied with 
slaty-grey; on the breast in freckled wavy lines. All the 
median wing-coverts are stained with brown; the inner webs 
of. all the wing-feathers pure white, as also are the larger 
under wing-ooyerfcs. Bill black; legs and feet yellowish-brown 
(in dried specimen). 
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P nfflnM bulleri, Salvin. (Bullor’s Shearwater.) 

A specimen brought from the Mokohwou Islands by Oap- 
tain Fairchild in September last (in spirits), and presented by 
him to the Colonial Museum, has enabled me to describe the 
soft parts: Bides of the bill greenish, the ridge and hook 
brownish-black; feet yellow, the outer side of the tarsi and 
outer toes and a line along the base of the middle toe on its 
outer sido blackish-brown. The bird proved to be a male, 
and the greenish colour of the bill is probably a sexual charac¬ 
ter, because there was no such appearance with my specimen 
(a female), although it was picked up fresh on the Waikauae 
sands Mr. Sandager, in his description of Puffinus zcalandi- 
eus (Trans. N.Z. Inst., vol. xxii., p. ‘291), which I have 
identified with this species, says that “ the lower part of both 
mandibles is bluish, remainder black.” 

I may here correct a common error among local ornitholo¬ 
gists—that of confounding Puffinus with Puffin, the two birds 
having no relation whatevor to each other. The principal 
offender in this respect is Mr. Beischek, who has contributed 
some interesting notes on the various species of Puffinus to the 
pages of our Transactions, and persistently calls them “ Puffins.” 
Professor Newton, in his admirable “Dictionary of Birds * 
—a book which should be on every ornithologist’s shelves— 
gives the following explanation of this popular mistake: “ The 
name ‘ Puffin' hasbeen given in books to one of the Shearwaters, 
and its latinised form Puffinus is still used in that sense in 
scientific nomenclature. This fact seems to have arisen from 
a mistake of Bay’s, who, seeing in Tradescant’s museum and 
that of the Boyal Society some young Shearwaters from the 
Isle of Man, prepared in like manner to young Puffins, thought 
they were the birds mentioned by Gesner (Hist. Avium), as 
the remarks inserted in Willoughby’s “ Ornithologia " (p. 251) 
prove; tor the specimens described by Bay were as dearly 
Shearwaters as Gesner’s were Puffins.” 

puffinus chlororhynchus, Lesson (■* Puffinus sphenuvus, 

Gould). (Wedge-toiled Shearwater.) 

I do not think I have yet put on reoord the following 
letter, received some time ago from Mr. W. M. Crowfoot, of 
Beedes, Suffolk:— 

“ My friend Mr. Dalgleish, of Edinburgh, draws my atten¬ 
tion to the fact that, in the last edition of your most valuable 
book on the birds of New Zealand, in the article on Puffinus 
oris eus, you state that my remarks on Puffinus sphenwrus in 
Norfolk Island probably refer to Puffinus arums, I think 
this is a mistake, as a skin of the Norfolk Island species 


Adam and Obarlst Black, London, 1694, 
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(which I at first thought was P. griscus) was sent to me by 
my correspondent, Mr. Metcalfe, and I forwarded it to Mr. 
0. Salvin for his inspection. He returned it to me as Puf- 
finus sjihenurue of Gould. I have since received the eggs of 
Puffinue griseus from New Zealand, and find that they are 
much larger than those of P. sphemirus, and of a different 
colour. My specimens of the egg of P. griseus measure Sin. 
by 2in. and SJin. by 2in. respectively, ana ate of a yellowish- 
white colour, whereas the eggs of P. syhenurus measure 2$in. 
by If in. and 2fin. by lfin. respectively, and are of a pure- 
white colour, just like those of Puffinus anglorum and P. 
kuhli 

Puffinus gavia, Forst. (Forster’s Shearwater.) 

We have at length discovered the breeding-place of this 
species. I find that these birds resort in large numbers to 
Stephen Island, in Cook Strait, for the purpose of reproduc¬ 
tion; and through the kind offices of Mr. Lyall, the light¬ 
house-keeper there, I have recently obtained six eggs. They 
are of a rather narrow ovoido-comcal shape, perfectly white, 
and differing appeciably in size, the largest of the Berios 
measuring 2*45in. in length by r45in. in breadth, and the 
smallest measuring 2*20in. by l-45in. 

Majaqueus parkinsoni. 

A specimen in the flesh (adult female) sent to me from 
Manawatu measured 18m. in length, and 4725in. in extent 
of wings. 

Oasaroa variegate, Gmelin. (Paradise-duck.) 

Those of you present who have visited the Masterton fish¬ 
ponds cannot fail to have noticed a tame ParadiBe-duck, 
which has been an inhabitant of the place for sevoral years. 
I have been assured by the curator that this bird is as useful 
as any Watch-dog could be, for it sets up au unceasing clamour 
on the appearance of a stranger,’ Its affection for the keeper 
is most remarkable, for it will follow him everywhere and 
nestle about his feet in the most demonstrative manner, 
squatting on the ground with its neck outstretched and utter¬ 
ing all the time a sort of purring note of satisfaction. It has 
now a mate, and they have brought up a large brood of young; 
but previously to this it every Season laid a number of un¬ 
fertilised eggs, and then took to hatching-out a nest of do- 
mastic Auers eggs. The handsomely-striking plumage of this 
bird, coupled with its docility and readiness to breed in con- 
finement, marks it out as being specially suitable for private 
ponds and ornamental waters. 

A fame Dpek of .this species which I have at the Papai- 



854 Transactions .— Zoology. 

tonga Lake has attached itself in the same marked way to one 
of the domestics, but is shy and distant with every one else. 
I have remarked elsewhere* on the devotion of this species to 
its young, and the devices to which it resorts to draw intruders 
away from the vicinity of its nest. I have lately met with the 
following in the columns of a newspaper, and the record is 
worth preserving:— 

M The following is a touching instance of the affection of 
birds for their young: Mr. Shalders informs the North Otago 
Times that, having been requested to obtain some young Para¬ 
dise-ducks for the purpose of exchanging with the Accli¬ 
matisation Society of Victoria, he, while travelling with another 
up-country with a waggon and team, saw on a stream two 
parent birds and eight or nine young ones. On his essaying 
to capture some of these, the parent birds, like the Home lap¬ 
wings, endeavoured, by feigning lameness, to decoy him from 
their young; but he captured three of them, and placed them 
in a small box on the waggon. They proceeded a distance of 
six miles and oamped for the night, and on risiug early in the 
morning Mr. Shalders’s first care was to look after the young 
birds. On leaving the tent, however, he saw not far from the 
waggon a Paradise duck and drake, and remarked to his mate 
that he believed the birds had followed them. To ascertain if 
this were so, he took the little ducklings out and placed them 
on the ground some short distance from the waggon, and 
watched. They were almost immediately taken charge of by 
the drake, who made off with them through the mate-kauri in 
the direction of the river, rising every few yards in order, 
apparently, to let his companion see the course he was taking. 
The informant says he had not the heart to endeavour to 
recapture his prize, and he let them go as a tribute to the 
faithful care of the parent birds.” 

Hymenolmmus malacorhyncbus, Gmelin. (Blue Duck.) 

I received from Waikanae on Saturday, the 12th Decem¬ 
ber, an adult pair of the Mountain-duck, with a bird of the 
first year, ana a fledgeling from another brood. The last- 
mentioned accidentally hung itself in the wire-netting of its 
enclosure. The others were very shy at first, but soon adapted 
themselves to their new life, and took readily to their new 
diet of cooked potato and rice. When alarmed they uttered 
a loud whistling cry—especially the young bird; at other 
times their note was a low rasping one, like the sound pro-., 
duced by drawing an object quiqkly against the teeth of a 
large comb. 


* " Birds of New Zealand/ 1 vol. it., p. SOS. 




Bullish, —On New Zealand Ornithology. 


355 


Eudyptes chrysocome, Forster. (Tufted Penguin.) 

1 am able now to add to my account of this species a 
description of the nefcfcling from a specimen obtained at Dusky 
Sound. 

Head, throat, hind-neck, and upper parts—that is to say, 
the surface that is coloured in the adult—covered with short 
sooty-black down, and the under-parts with short white down; 
•bill whitish-horn colour; feet pale-brown. 

In a more advanced chick— which is double the size of 
that already described—the down is even shorter, as if rubbed 
off, and the root-points of future feathers are disclosed, cover¬ 
ing the surface in regular lines or series. 

The young of this species differs from the adult in being 
appreciably smaller in size, and in having a whitish-grey 
throat; the long crests are absent, being represented by a tuft 
of feathers little more than £in. in length, commencing imme¬ 
diately above the eyes and extending back l£in. towards the 

3 ut; pale lemon-yellow, with blue tips. Bill block, with 
sh-brown tips. 

Eudyptes scliteri, Buller. (Sclater’s Penguin.) 

On the 25th February the "Hinemoa” brought from 
Antipodes Island four living examples of this species and 
4en of Eudyptes chrysocome. I am assured by the second 
engineer (who is a collector of birds) that the former always 
lays one egg and the latter two. Eudyptes chrysocome (~E. 
filholi, Hutton) is readily distinguishable from the other Pen¬ 
guins byitB full crest of lengthened yellow feathers and its rod 
eyes. Its home is Antipodes Island. But all those brought 
on this trip were birds ox the first year, in which the crest was 
not yet developed. The examples of Eudyptes sclateri inter¬ 
ested me very much, because they too were young birds, but 
•somewhat more advanced, and just undergoing the first seasonal 
moult—throwing off the adolescent plumage and assuming 
that of the adult state. The young of this species has the 
plumage of the upper parts much duller, being mixed with 
brown, and the throat, instead of being black, is greyish-white* 
darker in some specimens than others. In one of the two 
which I secured the chin is white, and, this portion of the 
plumage not having moulted off, the bird presents a singular 
•appearance, the white chin being very conspicuous. In the 
young bird the superciliary streak, which is broad and well 
ifSned, is white, Instead of being golden-yellow, as in the 
adult* This species is found both on Antipodes Island and 
•on Campbell Island. It has never, I believe, been found on 
the Auckland Islands. The species inhabiting that group is 
Eudyptes antipodum. The “Hinemoa" brought up one live 
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example of the left-named species for His Excellency the 
Governor. It has peculiar flat, button-like eyes. 

A bird undergoing the first moult (February) presents the 
following features: Yellow facial streak broad ana distinct, in 
a line with the nostrils, but at present extending only lin. 
beyond the head; throat black, with well-defined lower mar¬ 
gin, the old white plumage still adhering to the chin for the 
space of lin. from the angle of the crura of the lower mandible, 
and giving a very peculiar appearance to the head. The old 
dark plumage is still clinging to the forehead, and the feathers 
are peeling off the flippers; but all the body-plumage has been 
completely renewed. 

Young of first year differs from the adult in having the 
plumage duller, and the throat dark-grey, shading into the 
dark plumage on the sides of the head; broad superciliary 
streak of white springing not far from the angles of the mouth . 
At the first moult the white streak is replaced by a golden 
crest, the feathers of which project beyond the head. Bill 
dark-brown, and less robust than in the adult. 

Aptenodytes longirostris, Scop. (King Penguin.) 

On looking over a book of cuttings, I find that I omitted to 
notice in my “ Birds of New Zealand ” an interesting notice 
of this species which appeared in a southern paper in August, 
1878: “ A very handsome King Penguin was exhibited [at 
the Otago Institute] last evening. Professor Hutton said it 
was caught at Moeraki a short time ago, and that its exist¬ 
ence proved that the King Penguin was really an inhabitant 
of New Zealand.” 

Eudyptea atratua, Hutton. (Black Penguin.) 

A local ornithological event of some interest is the dis¬ 
covery of another example of the Black Pengnin, described 
and named by Professor Hutton in 1875, from a specimen ob¬ 
tained at the Macquarie Islands, a group of sea-girt rooks 
lying abont six hundred miles to the south-west of Stewart 
Island. For many years this was the only known example. 
It belonged to the fine collection of birds in the Otago- 
Museum, and was lent to me by Professor Parker for the pur* 

E we of being figured in the second edition of my “ Birds of 
ew Zealand.” A beautiful drawing of it was made by Mr. 
Keulemans, in association with EuOyptes mtipodum , for the 
plate which faces page 294 in vol. it Unfortunately, the 
specimen itself was lost* with many other treasures, m the 
wreck of the " Assaye” on her . return voyage to New Zealand. 
The present example, which also comes from the Macquarie 
Islands, is a somewhat larger bird, and is apparently quite 
mature; hot apparently it had only recently moulted, as the 
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sulphur-coloured crests, which formed so striking a feature in 
the other, arc only partially developed. 

Apart from its black plumage, this species may be dis¬ 
tinguished by its powerful bill, its very small hind-toe, and 
its long and rigid tail-feathers. 

The true home of the Black Penguin has yet to be dis¬ 
covered. It no doubt lies to the south of the Macquaries, 
which seems curious, seeing that as we approach nearer to the 
South Pole the universal tendency in the birds is to assume 
whiter plumage. It can only be a straggler at the Macquarie 
Islands, because ever since the discovery of the type, in 1875, 
Captain Fairchild has made diligent search for it there during 
the periodical visits of the “Hinemoa” without ever seeing 
one. 

The Black Penguin is the only uniform-coloured form in 
the whole group of these very interesting birds, and its pre¬ 
sent rarity adds very much to the value of the specimen. 

The distribution of the various species of Crested Penguin 
is very curious. On the Snares Eudyptes pachyrhynchus is 
the only species to be found; on the Auckland Islands 
Eudyptes antipodum , which occurs also on Campbell Island; 
on the Bounty Islands Eudyptes sclateri; and on Antipodes 
Island both the last-named species and Eudyptes chrysocome . 
The habitat originally assigned to Eudyptes sclateri (the Auck¬ 
land Islands), on the authority of a live one sent to the Zoo¬ 
logical Society, was evidently a mistake. Going still further 
south, we find on the Macquarie Islands the magnificent 
King Penguin (Aptenodytes iofigirostris) t the Royal Penguin 
(Eudyptes chrysolophus ), tho Bockhopper (Pygoscelis tmnia - 
tus) % and the Black Penguin (Eudyptes atratus), of which, as 
already remarked, only two examples have been recorded. 

On the New Zealand coasts both Eudyptes pachyrhynchus 
and E . sclateri are occasionally met with. 

Apteryx oweni, Gould. (Grey Kiwi.) 

One of my correspondents, writing from the Karamea 
Saddle on the 6th April; says, I expected to find Kiwis very 
plentiful here, but I have not vet obtained one, although I 
nave been camped in these woods three months. The forest 
is nearly all of red-birch, and, owing to the dampness of the 
woods, the ground is spemgey and mossy, with an abundance 
of worms, which constitute the favourite food of this bird. 
The District Surveyor, who has an excellent retrievor, has 
naught only two during the last four months. Woodhens, too, 
Are very scarce. I have collected a few of the brown-legged 
species. 1 have preserved them, and will send them to you on 
my return to Nelson. On 1st April I came across a family of 
die red-legged species—male, female, and two young. I cap- 
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tured the two old birds and one young one, all of which I have* 
preserved. The legs of the old birds were quite as red aa 
those of our Wood-pigeon. The most plentiful bird in these 
woods is the little Rifleman. I have seen only one Saddle- 
hack, which I managed to secure. I am camped at an 
altitude of 3,300ft., and have not as yet seen any Tuis or 
Pigeons. I cannot say that I have actually seen any stoats 
or weasels here, but they are known to be on the Dart River 
and on the Roiling River, about fourteen miles from here." 
Once in the district there is no withstanding their spread, and 
with it the absolute extinction of these vanishing species* 
Nothing can save them. 

Apteryx haasti, Potts. (Haast’s Kiwi.) 

Since my last paper on this subject I have had the oppor- 
tunity of examining another egg of this rare species, taken 
from a Kiwi's underground nest in the Heaphy Ranges. It is 
broadly elliptical in shape, measuring 4*75in. in length by 
2*75in. in breadth, and is of a pale greenish-white hue. It 
was obtained in the early part of December, 1894, and Was 
perfectly fresh. 

I am also in a position now to give the description of the 
young: The whole plumage blackish-brown, paler and in¬ 
clining to grey on the under-surface, and having a distinctly 
spotted character. This is produced by each feather having a 
single transverse band of pale chestnut-brown on its apical 
portion, with the minutest tip of the same colour. These 
spotted markings are entirely absent on the head and upper 
part of the neck, which parts are uniform greyish-brown, paler 
on the sides of the head. Tarsi and toes blackish-brown; 
claws black. 

Apteryx occidental!*, Rothschild. (Larger Grey Kiwi.) 

I have also had an opportunity of examining two eggs of 
the large Grey Kiwi, from the same locality, the male bird 
having been taken from the nest sitting on the eggs. These 
also are broadly ellipitical and pale greenish-white. The 
larger of the two measures 4*6in, in length by 2*5in. in breadth. 
The other egg is about one-sixteenth of an inch shorter, and 
is much soiled by contact with the bird's feet. 
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Art. XXXII.— On the Occurrence of the Nankeen Kestrel of 
Australia (Cerchneis oenchroides) in New Zealand. 

By Sir Walter L. Bullkb, K.G.M.6., F.E.8. 

[Head be/ore the Wellington Philosophical Society, Slet August, 1835 ] 

In November last I received a note from Professor Hutton 
informing me that a specimen of the Nankeen Kestrel had 
been shot in New Zealand, and advising me to write to Mr. 
Cuthbert Studholme for particulars. I accordingly did so, 
and promptly received the following letter in reply:— 

"The Waimate, Canterbury, 13th November, 1894. 
“ Drab Sib,— 

“On behalf of my brother I beg to acknowledge the 
receipt of your letter about the Australian Kestrel. I shot 
the bird about five years ago- close to the house; it was 
amusing itself bv chasing the common hawks away from the 
carcase of a dead sheep. My two youngest brothers had seen 
the bird flying about here for fully a week before it was 
shot. ... “ Yours sincerely, 

"E. C. Studholmk. 

" Sir Walter Duller, Wellington.” 

I have not yet seen this bird, although Mr. Studholme has 
kindly promised to give me an opportunity of examining it. 
Professor Hutton informs me that it is a female. 

More recently a specimen has been shot on Portland 
Island. It was sent on the 16th April by Mr. J. B. Dickson, the 
lighthouse-keeper, to the Colonial Museum, and was handed 
to me by Sir James Hector for identification. Mr. Dickson, 
in forwarding the specimen, says: “ The body of the bird was 
very fat; its crop contained crickets and grasshoppers. The 
iris of the eye was very dark brown; pupil black. It was 
very Bhy when perched, but not so on the wing. Its flight 
was much like that of the Quail-hawk. It was shot on the 
6th April, 1895.” 

This bird, too, was a female, and, judging by the blueness 
of the upper tail-coverts, an old one. 
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Art. XXXIII.— Notes on some Species of New Zealand 

Birds . 

By J. Walling IIandly. 

Communicated by Sir Walter Buller. 

[Read before the Wellington Philosophical Society, Slat August, 1896,“] 

Harrier (Circus gouldi , Bonap.). 

The harrier is the most plentiful and generally-distributed 
species of rapacious bird in this district, appearing to be as 
equally at home on the settler’s clearing as when coursing over 
the wide tussocky uplands on the bock-stations. Of late years 
it has sensibly diminished, partly owing to the depredations 
of rabbiters, who seem to make a general practice of extermi¬ 
nating all birds that may unwarily frequent their preserves, 
in order to protect their own particular quarry. 

An instance illustrative of the acute olfactory sense of 
this species came under my notice about two years ago. A 
gentleman of my acquaintance, who was experimenting with a 
new process of rabbit-trapping on a station near Blenhoim, 

! >laced a dozen rabbits in the station woolshed, intending to 
orward them to the rabbit-factory the succeeding morning. 
Illness, however, prevented him from visiting the locality for a 
few days, when he perceived the roof of the shed, over the 
part where the rabbits were hanging, crowded with harriers, 
vulture-like, silently waiting for their prey. 

Sparrow-hawk ( Htcrocidea novm-zcaiandue , Lath.); Both* 
hawk (H, ferox , Peale). 

Both tolerably numerous. 

Morepork (Spiloglaux mvm-zealandia, Gml.). 

Cormnou; an occasional specimen may often be heard 
quite close to town. Some time ago one was caught while 
attempting to capture a caged goldfinch hanging under a 
verandah here. 

Dollar-bird ( Euryutomus pacificus , Lath.). 

An occasional straggler from Australia. 

Kingfisher {Halcyon vagans , Lesson), 

This splendidly-coloured bird may be regarded as ope of 
our commonest birds, being generally found in all suitable 
localities throughout the province. During the autumn and 
winter months they congregate in considerable numbers; 
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twenty or thirty specimens may often be noticed within quite 
a email radius. 

Parson-bird (Prosthemadera novce-zcalanduB, Gml.). 

A rapidly-diminishing species. 

Bell-bird (Anthornia melanura , Sparrm.), 

The bell-bird, familiarly called the “ mocker/' still holds 
its own, and is to be met with in most unlikely places, 
frequenting alike the scant open scrub and Pfwrmmm along 
the sea-shore, and blind gullies winding amid arid hills, as well 
as the virgin oush. Along the bridle-track leading from Picton 
to the Grove, during the Easter of 1894, it was particularly 
abundant—the bush seemed to swarm with them; but upon 
reaching the Mahakipawa goldfields, but a few miles distant, 
the following day, none were observed. A nest now in my 
possession was found built in and over that of a song-thrush 
(2\ mtisicm ). 

Blight-bird ( Zosterops lateralis , Lath.). 

Very common. 

Bush-wren {Xmicus lomjipes , Gml.); Rock-wren (X. gil - 
viventris , Polz). 

Both species are now principally restricted to the back- 
ranges, the former predominating. 

Rifleman ( Achanthidositta chloris , Sparrm.). 

Numerous in the Sounds district. 

Yellow-head Canary (Orthonyx oohroccphala ). 

Common, though never associated together in large flocks. 

Pem-blrd (Sphenmacus ftclvus, Gray). 

Seldom obtained. 

Orey Warbler (Qerygone flaviventris, Gray). 

Very common; frequenting the gardens and hedgerows 
during the winter months. 

Brown Creeper (Verthiparus twvm*zealandw, Gml.). 
Common. 

Yellow-breasted Tit {Petroica matrocephala f Gml.); South 
Island Wood-robin (P. albifrons, Gml.). 

Both very common, 

0wmnd-lark {Anthm nova-zealandia, Gml.). 

Theintroduction of ground-vermin and the laying.of poi- 
eoned grain forsmall birds are the factors largely responsible 
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for the rapid diminution of this bird during recent years. It 
is, however, to be met with in considerable numbers in many 
localities—more especially in the Awatoro district; and I have 
noticed in Picton several small flocks running along the grass* 
covered streets of that prettily-situated seaport town. 

Pled Fantail (. Rhipidura flabcllifera , Oml.); Black Pantail 
(Ii. fuliginosa, Sparrm.). 

Common; the former species occurs in the ratio of six to 
one of the latter. I have seen an albino, having a wing pure 
white, the remaining plumage being of the ordinary colouring. 

Orange-wattled Crow (Glaucopis cincrca , Gml.). 

Occurs in the neighbourhood of Mount Riley. 

Saddleback ( Creadion carunculatus , Gml.). 

The range of the saddleback is yearly becoming more cir¬ 
cumscribed, and it is now confined to a few out-of-way locali¬ 
ties, such as Tophouse, ou the road to Nelson, and the Sounds 
district, where it is rare and widely distributed. 

Red-fronted Parrakeet ( Platycercus nova-zealandics , Sparrm*); 
Yellow-fronted Parrakeet (P. auricem , Kuhl); Orange- 
fronted Parrakeet (P. alpinus, Buller); Lester Red- 
fronted Parrakeet (P. rowteyi , Buller). 

The red-fronted bird is the most plentiful, being generally 
to be met with in all suitable localities. During the year 
1888, the year of the unprecedented invasion of native rats, 
hundreds of parrakeets, particularly the first two species, 
haunted the neighbourhood of the villages adjacent to the 
bush and made themselves obnoxious to orchardists, in many 
instances entirely stripping the trees of their fruit. 

In caged specimens of P. alpinus the articulation is very 
indistinct. 

Brown Parrot (Nestor mcridionalis , Gml.). 

The kaka was at one time very abundant. A spot was 
lately pointed out to me along the road to Picton where in 
former days the natives camped for weeks in order to snare 
them for winter consumption, where now, alas! not one is to 
be found within many miles. 

Long-tailed Cuckoo (Eudynamis taitemk , Sparrm.); Shining 
Cuckoo (Chrysococcyx hwidm , Gml). 

The first visitants herald their arrival about the third 
week in October; and during the latter part of November and 
December, when the main body appears, they are very plenti¬ 
ful, numbers frequenting the plantations near town, depending 
principally for their means of subsistence upon their persistent 
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robbery of the nests containing eggs and young of several 
species of acclimatised birds. The latest record of their occur¬ 
rence is 26th March. 

Owing to its general resemblance at a distance to the 
greenfinch (C. churns) the shining cuckoo is, I believe, in 
numberless instances mistaken for that species. Compara¬ 
tively few people here seem to be acquainted with it, though 
very common. 

Wood-pigeon (Carpophaga novce-zealandia, Gml.). 
Irregularly distributed; albinoes are often shot. 

South Island Kiwi {Apteryx australis, Shaw); Grey Kiwi 
(A. otveni, Gould). 

Both species have now become very rare. Individuals of 
the latter species are now confined to the high precipitous 
hills bordering Cook Strait, notably Port Underwood, from 
where a few are occasionally procured. The back ranges of 
the Wairau Valley, the Wakamarina, Mahakipawa, and Wai- 
kakaho Goldfields, as well aB portions of forest-country within 
the confines of the Queen Charlotte, Pelorus, and Kenepuru 
Sounds, are the haunts of the main remnant. 

Eastern Golden Plover (Charadrius fulvus, Gml.). 

A specimen was shot at the Wairau bar early in January. 
I heard the particulars of its capture some days after it was 
shot, and endeavoured to secure it, but the shooter had in the 
meantime eaten the body, no doubt with satisfaction to him¬ 
self, but giving me cause for regret, as I do not possess a 
specimen. 

Dottrel (Charadrius Iticinctus, Jard.). 

The dottrel is very numerous along the sandy shores of 
the southern portions of the province, but rare in the Bounds. 
Throughout the year considerable numbers habitually fre¬ 
quent the river-beds and stony pastures far inland. While 
crossing the Taylor Biver-bed on horseback one evening I 
noticed a dottrel flying along, as if wounded, a few yards 
in advance of a retriever; the dog entered into the chase with 
spirit, coursing up and down the river-bed until it seemed 
perfectly tired, and was returning to the road again when the 
dottrel, observing the direction it was taking, flew again in 
front of it and repeated its antics, until, having, no doubt, 
betrayed it past the spot where its eggs or young were con¬ 
cealed, it mounted high in the air and wheeled back again. 

Crook-hill Hover (Anarhynohus frontalis, Quoy et Gaim.). 

Besorts to the mud-flats at the Wairau bar, and I have 
also met with It on the Awatere and Spring Creek river-beds. 
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Pied Oynter-Q*U&erJHaniatopus longirostris, Vieill.); Black 
Oyster-catcher (H. unicolor , Foret.). 

Both frequent the extensive mud-flats in various parts of 
the Sounds, marshy situations far inland as well as round 
the coasts; they are very plentiful at Port Underwood. 

White Heron (Ardea alba , L.); White-fronted Heron (A. 
nova-hollandics , Lath.); Blue Heron (A, sacra, 6ml.). 

The white heron, or crane as it is generally called locally, 
is, owing to its conspicuous appearance, the most generally 
heard-of species. Of late several specimens have been ob¬ 
tained ; the last one-—a remarkably fine bird —I saw mounted 
in a window here was obtained at the Wairau Pa by a 
native. Individuals oftentimes haunt for a considerable time 
the mud-flats at the junction of the Opawa and Wairau 
Rivers and their adjacent lagoons, and generally manage to 
elude capture. My father observed a beautiful specimen some 
years ago perched on the topmost bough of a weeping-willow 
overhanging the Wairau River, near the Wairau Pa. The 
natives all turned out to observe the stranger, one old man 
indicating a spot some distance up the river where in former 
days thoy resorted in numbers. 

Bittern (Ardea pceciloptila, Lath.). 

Numerous. 

Sandpiper (Limnocinclus acuminata*, Horsf.) ; Godwit 
(Limo8a haueri , Naum.). 

The godwit, known by the local trivial appellation of snipe, 
and shot and eaten as such, is plentifully distributed along the 
coast and estuaries of our rivers during its summer sojourn. 

Pied SUlt (Himantopus leucocephalus , Gould); Black Stilt 
(JET. novas-zealandia, Gould). 

Both species occur sparingly, and in localities far apart. 

Knot (Tringa canutus , L.). 

Pelorus Sound. 

Southern Woodhen (Ocydrotnus australis , Sparrm.). 

A pure-white albino was captured by a party near the Top- 
house, on the road to Nelson, and kept alive by its owner at a 
curiosity for a considerable time, until it began to assume the 
ordinary brown colouring, when the owner had it killed and 
mounted. 

Striped Bail (Rallns philippensis, Linn.). 

Now rare and widely distributed. While at Kenepnra at 
Christmas a young one was captured, and several ethers were 
reported from several localities in the same sound* 
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Swamp-crake (Ortygometra affinis). 

Very rare. 

Swamp-hen (Porphyria melanotus, Linu.). 

A rapidly-diminishing species. Albinoes are frequently 
reported. 

Paradise-duck (Casarca variegata, Qml.); Little Teal (Qncr- 

qmdula gibberifrons, Muller); Brown Duck (Anas 

chlorotis, Gray); Grey Duck (A. superciliosa, Gird.); 

Shoveller Duck (lihyncJuispis variegata, Gould); Blue 

Mountain-duck (Uymenalesmus malacorhynchus, Gould); 

Blaek Teal (Fuligula nova-zeatandue, Gnil.). 

The paradiae-duck was formerly more numerous in this 
province than, owing to the progress of drainage and the con¬ 
sequent extension of agriculture, it is at present, though still 
by far the most abundant species. 

Lake Grasstnere, though little more than a lagoon, about 
three miles in diameter, situated along the coast between the 
Awatere Biver and Cape Campbell, and Lake Kae, situated in 
the open country between tne Awatere and Clarence, and 
generally known os the Salt Lakes, are now its chief haunts. 
In the early days very heavy bags were obtained. 

The Wairau lagoons, which cover an area of country equal 
to eight square miles, was in the early days alive with them 
during the shooting season, and “shootists” from all parts 
were there to bo found congregated, with punts, swivel-guns, 
and every other gun guaranteed to kill. The result was that the 
birds were slaughtered by thousands to supply the Wellington 
market. This went on for years, till the local acclimatisation 
society prayed the Governor to proclaim it a protected area. 
(This was granted, and now large docks may be seen disporting 
themselves on the placid waters. 

Of the remaining species none require any particular 
notice. The shoveller, or spoonbill, as known locally, is most 
generally found frequenting the two chief lagoons before men¬ 
tioned. I recently examined a stuffed albino shot in the 
Awatere the general colouring of which resembled that oil 
a silver-grey Hamburg fowl, the wings and neck being of 
a beautiful mottled silvery-grey. The bill was abnormally 
large ana deeply coloured. 

The range of the blue mountain-duck is restricted to the 
foamy mountain-torrents amid the lonely fastnesses of the 
CSarssice, and the Kaikouras, although a few frequent the 
Awatere, 

IPie yttle teal and black teal ate the rarest species! and 
of thsremaiaing aperies rite grey duck is the commonest. 
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Crested Grebe ( Podiceps cristatus, L.). 

Very rare; I have heard of but few occurrences. 

Black-backed Gull ( Larus dominicanus, Lichfc.). 

Everywhere plentiful. A large breediug • colony exists 
at the mouth of the Awatere River, from whence I recently 
obtained sixteen boautifully-marked eggs. 

Mackerel Gull ( Larus scopulimis, Foret.). 

Not so numerous as the previous species. 

Caspian Tern ( Sterna caspia, Pallas); Sea-swallow (S. 
frontalis, Gray); Common Tern (S. antarctica, Forst.); 
Little Tern (S. nereis, Gould). 

All numerous. The sea-swallow is called by the Sounds 
fishermen “ barracouta-bird.” 

Black-eyebrowed Albatros (Diomedea melanophrys, Boie). 

Mr. Joseph McMahon, of Kenepuru, secured a skeleton 
found on the Kenepuru beach, and by a careful comparison 
of its mandibles with those illustrative of this species in the 
Auckland Museum he was enabled to correctly determine the 
species. 

Diving-petrel (Halodroma urinatrix, Gml.). 

Plentiful. 

Mutton-bird ( Procellaria tristis, Forst.). 

Most numerous o£f Jackson’s Head. 

Cape Pigeon ( Procellaria capensis). 

Often observed along the coast. 

Dove-petrel (Prim turtur, Soland.). 

Abundant. 

Gannet (Dysporus senator, Banks). 

Abundant. 

Black Shag (Phalacrocorax nova-kollandia, Gould); Prilled 
Shag (P. melanolcucus, Vieill.); White-throated Shag 
(P. brevirostris, Gould); Pied Shag (P, vomus, Gml.) ; 
Spotted Shag (P. punctatus, Sparrm.). 

Owing to its special relish for trout, the black shag has 
become a marked bird to the local disoiples of Isaac Walton. 
Considerable colonies are to be met with all round the coasts. 
At Port Underwood they are said to be particularly numerous. 
In the Kenepuru .Sound, owing to continuous molestation, it 
has now become searoe. 
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The frilled shag is, owing to its cautious habits, called the 
“ duck-scaror ” by the sportsmen living in the above-men' 
tioned Sound. 

The spotted or king shag is apparently yearly increasing 
its range; the rocky islets off Jackson’s Head have long been 
frequented by considerable numbers. Two immature birds 
brought to me from White’s Bay were, so their captor said, 
“jist gittin’ their toppins.” It also frequents the sea-Bhore 
near Cape Campbell, the Flaxbourne Station, as well as a 
station to the south of Cape Campbell—localities all widely 
separated. 

Crested Penguin (Eudyptes pachyrhynehm, Gray). 

Several specimens during recent years have been secured 
in various localities. Two specimens now on sale here were 
captured in Queen Charlotte Sound. 

Blue Penguin (Eudyplula minor, Forst.); Little Penguin 

(E. undina , Gould). 

Both numerous. 


Art. XXXIV.— Bird-life on a Bun. 

By H. Guthrie-Smith. 

{Head before the Hawks’s Bay Philosophical Institute, tilth August, 

IfiW.) 

The natural history of New Zealand at present is in a transi¬ 
tion stage. The importation of new animals, the wide dis¬ 
tribution of fireartnB, the felling and stocking and draining of 
country are all important factors in the great alterations that 
are occurring hourly in our colony. The indigenous creatures 
are being subjected now to a competition unknown before. In 
every direction they have to face changed surroundings, and 
this we shall see more or less in the paper I am about to 
read. 

The natural history of New Zealand, however,-is too large 
a theme to be treated to-night, and I shall confine myself to a 
branch of this interesting subject—bird-fife on a run. I may 
state that the run here spoken of lies about twenty-five miles 
north-east of Napier. The nearest point lies about seven 
mil es from the eea. There is a lake about three miles long in 
the ceot** of the property. The hills are limestone, and rise 
to about 1,600ft, . In one part of the run then is a strip of 
pmnieeoua country, gome of the land is still in bush, Soma 
in fa m, some to swamp and raupo and fiax. For yean, 



868 


Transaction*.—Zoology. 


however, most of it has been grassed. When this block was 
taken up fifteen years ago very little work bad been done 
there. The place was mostly in its natural state of fern, 
bush, and swamp. It has been easy, therefore, to note the 
arrival of foreign species, the disappearance and growing scar¬ 
city, and sometimes, though more rarely, the increase of the 
indigenous birds. 

As the British and Australian birds are still comparative 
strangers, they may be given first place. Even when tho run 
was first taken up larks and Australian swans hod preceded 
us. The English lark, however, cannot here boast of nis early 
hours. Those who dwell in tents hear the harsh screech of 
tho kakannd the liquid notes of the tui long before the lark 
has stirred. When the silence of night still reigns over the 
bush, and the hushed murmur of the forest-brooks alternately 
grows and fades in the. ear, it is the brown parrot and the 
parson-bird that first enliven the expectant woods. It is only 
later, when the shepherds brush from the dew-soaked scrub 
the hanging drops, and the last stars pale and fade, and the 
steam of the little waterfalls rises on tne sharp, keen morning 
air, that the lark sings in the grey dawn. 

Although it would be natural to expect the black swan 
should be fairly numerous on our considerable sheet of water, 
this is not the case. Whethor because there is no feeding in 
the lake, or for some other reason, swan have never been 
plentiful. Indeed, though so near the Napier lagoons, these 
birds may here be actually called rare, Sometimes in the 
dawn their music may be heard high overhead, aud sometimes 
for a few days a brace will remain. The absence of reeds and 
raupo-beds seem to be distasteful to many of our water-fowl. 
A brace of Australian magpies in 1888 took up their abode in 
a clump of native bush close to th9 homestead. Unfortunately 
they were shot, and no others have taken their place. At a 
neighbour’s run a pair of these birds were the terror of travel¬ 
lers going along the Wairoa Road. The shepherds’ main 
track, too, paesed close to their nesting-tree, and it was 
amusing to notice the woebegone appearance of the collies 
as they neared the fatal spot, On one occasion one of these, 
magpies actually knocked the hat off a specially-obnoxious 
swagger who happened to be travelling up the coast. 

Birds do not, however, always come in pairs; indeed, from 
the foot that the few rabbits killed at intervals of years in tliia 
port of the coast have been forlorn bachelors, it seems not un¬ 
likely that the earliest arrivals on new ground are outcasts 
driven from the parent colony. Many years ago, during two 
successive springs a minah appeared on the place. It and to 
sit di sconsolately outside the fowl-yard seeking to dram op 
with the hens, who rather scornfully rejected its advances. 
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For the last three seasons one or two brace of minalis have 
appeared. This year, as the birds were evidently looking for 
a building-site, I had a box put up in one of the pine-trees. It 
was an open box, not at all adapted to the habits of the bird. 
However, in spite of this, a nest was built and eggs laid. I 
believe that normally these birds build in holes of trees or 
stacks, or under eaves of houses; at any rate, they attempted 
to remedy the defects of their open box, and the eggs were 
found covered with willow-leaves. Whether to hide the pale- 
blue eggs or whether to shield them from the sun, there is 
something in this action that seems almost to transcend what 
we term instinct, I recollect the arrival of the first sparrows, 
and how pleased we were to hear their merry chattering. 
How dependent on man and his requirements are the numbers 
and habits of the inferior creatures is well illustrated by the 
history of our sparrows. They, too, like man, are dependent on 
events taking place at the other end of the world, and for 
which they are in no degree responsible. 

The earliest improvements on the run were done by white 
men, and while they were resident on one spot our sparrows 
increased and multiplied. At a later period all improvements 
were stopped, and the sparrows decreased. When work was 
again started, for various reasons native labour was employed, 
and the men were camped out. Sparrows abhor such tem¬ 
porary quarters as tents, yet their numbers began again to 
swell. Later again they increased enormously when oats 
were grown, rising in clouds from the grain and filling the pine- 
trees with their untidy nests. The development of the frozen- 
meat industry, however, was a serious blow to their interests. 
We found then that turnips were the best-paying crop, and 
ceased grain-growing. At present only a few couples reside 
at the homestead and woolshed. 

About six years ago a cook goldfinch appeared in spring. I 
Died to see it as I went over to the woolshed day after day. 
It was always alone, and, as none of us observed young birds 
later in the season, I do not think the female was sitting. 
Next year, however, it reappeared about the same time and 
on the same spot, this time with a wife. Goldfinches are now 
very common. Their plumage of red and gold ornaments the 
autumnal thistle-tops. In the garden and lawn they may be 
noticed gathering their food from the sow-thistle, ana bending 
the hollow stems of the seeding dandelions, Yellowhammers 
mad linnetsare pretty numerous, 

Five years ago the first thrush was heard, and now they 
bev*ccm6i<krably increased. They do not seem to particu- 
htdy haunt the homestead, but live in patches of scrub in 
varms naz^ of the tun. Thrushes do not seem to do very 
:WejTc$a : HaWke*s least, I have not often heard them 
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in the shrubberies, or seen them on the lawns. For the last 
three years during winter flocks of starlings have been noticed 
on the run. 

In one small patch of bush a peahen has lived alone for 
three or four seasons. 1 believe there are no other examples 
of this breed within twelve miles. 

A blackbird has been heard in the Matahaura Gorge, on 
the Napier-Gisborne Road. 

Of game birds I have seen pheasants, partridges, Austra¬ 
lian and Californian quail. The partridges have utterly dis¬ 
appeared, probably also the Australian quail. The pheasants 
and Californian quail still fight it out with rats, cats, dogs, 
weasels, wekas, and lastly man. In all, fifteen species of 
imported birds have been noticed on Tutira up to July, 
1895. 

Of the 176 New Zealand birds enumerated by Sir Walter 
Buller, no less than thirty-five have been observed on the run. 
Taking into consideration the species only to be found in the 
South Island, the sea-birds, the Chatham Island representa¬ 
tives, and these Australian birds, which are really but visitors, 
1 think the number is large. As out of the nine ducks native 
to the Island seven have been observed on the run, the swim¬ 
mers may first be considered. 

The paradise-duck, once a pretty frequent visitor, now 
appears but rarely. The traffic and the shepherds and bark¬ 
ing of dogs may be the cause, though not altogether, for on 
two occasions I have seen a brace of these birds not sixty yards 
from the Petane Hotel on a paddock close to the road. This 
handsome sheldrake offers a good example of double sexual 
selection; and of all birds that simulate lameness the para¬ 
dise-duck does so most perfectly. Throughout the Mackenzie 
Country, in the. South Island, this bird is very common. At 
the head of Lake Tekapo, under the glaciers and streaks of 
perpetual snow, while angling I have watched with interest 
the stratagems used to decoy me away from the eggs or duck¬ 
lings, the bird now trailing a broken wing, now dropping on 
an injured leg. On the smaller pools and lakelets the brown 
duck is pretty numerous. He is a tame little fellow, and 
takes to flight with some unwillingness. The grey duck we 
have also, but few of these birds abide with ub. Even when 
shooting is going on at other spots the grey duck does not stay. 

Last year a shoveller rested for a short time on one of tne 
smaller lakes. About seven years ago, after a violent southerly 
gale, a brace of blue ducks appeared on the lake. Although 
the “whio” or 41 whistler, M as the natives call it, is fairly 
plentiful, this is the only occasion it has been seen away from 
the haunts peculiarly its own—the rushing, shadowed creeks 
half-blind with fern and koromiko, I have given orders that 
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this delightful bird shall be in no way molested, for there are 
few sounds more characteristic of wild New Zealand than the 
startled, half-indignant whistle of the mountain-duck* Dip- 

H from the summer's sultry heat into some deep fern- 
lered gorge, I have often paused to watch him. The 
little waterfalls dash into diamonds on his slate-blue plumes. 
He is thoroughly at home in the bubbling champagne pools. 
Where the swift stream shows every polished pebble clear he 
can paddle and steer with ease. 

Throughout the year there are numbers of the scaup, or 
black teal. I have been surprised at what the historian of 
our New Zealand birds says of its powers of flight. He re¬ 
marks, 14 Its powers of flight are very feeble; it takes wing 
with reluctance, and never rises high in the air.” At a shoot¬ 
ing party, when guns have been stationed round the lake, 
and boats worked for a couple of hours, I have seen nearly 
overy black teal leave the lake. Gathering into flocks, they 
would rise as high as three hundred yards, and, circling higher 
and higher, disappear. The birds did not usually reappear 
for several days. Of the white-winged duck a single speci¬ 
men was procured last year. 

The skies of New Zealand would be very different without 
the harrier. Over every acre of the run he hunts indus¬ 
triously, flapping lazily over the fields of fern, or sailing high 
in air, a patch of brown against the blue. We have also the 
fierce and bold little sparrow-hawk. I have seen one of them 
strike a chicken at the vory kitchen-door. In the course of 
their strong low-level flight they seem to know no fear, and 
disdain to move aside even for man, passing with hardly a 
swerve dose above his head. Often when mustering sheep 
the scared collies have Returned to me hunted back by this 
resolute little hawk. He builds in ledges of cliffs, and the 

K iat harrier, when near his nesting-place, is furiously assailed. 

e little hawks utter a kind of neighing scream, for usually 
both male and female attack the intruder. Girding, above 
4heir foe they swoop upon him, while the harrier, hard- 
pressed, turns completdy over on to his back, stretching out 
In defenoe his terrible talons. 

Of the two native owls I have never heard the laughing 
-cry of the almost extinct whekau. The solemn little more- 
pork is pretty common. As a rule he rests from hunting and 
xapitie during the day; still, even in the light he will throw 
no chance away. Mr. Sidney Brandon, who is an accurate 
•observer, and to whom I am indebted for help in this paper, 
notioed on one occasion a flight of blight-birds settle within 
teach of a morepork, who instantly reached out a claw and 
4ftu&d one of them. 

/ During late autumn and winter the kingfishers begin to 
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come in from the outlying parts of the run. The head and 
long projecting beak give them rather a jockey-like appear¬ 
ance. During heavy rainfalls many of these birds congregate 
in the garden. There, selecting the low bough of an orchard 
tree, they wait for the drowned or wandering worms. The 
moral character of the kingfisher does not seem altogether 
above reproach: on one occasion I saw a small chick killed, 
and for no apparent purpose. The kingfisher will also kill 
canaries as they cling to the wire of the aviary. 

A rather remarkable instance of aberration of instinct in 
the kingfisher came under my notice throe years ago: the 
bird had begun to bore into a rotten stump not more than a 
foot or so in width, and therefore quite unsuitable for nidifica- 
tion. Our kingfisher’s eggs are as round as those of the 
British species. 

Of the honey-eaters we have two—the tui and the wax-eye 
or blight-bird. To those who have been once only in our 
New Zealand woods it is unnecessary to dilate on the tui. 
Throughout the years, almost at any hour, even through the 
warm, light summer nights, his pleasing notes blend with the 
unceasing rustle and stir of leaves and the sound of the wind 
in the tree-tops. In its wild state even the tui is an accom- 

{ >lished mimic, taking off the squeal of the wild pigs particu- 
arly well. Mr. Brandon tells me that not infrequently his 
collies have mistaken its imitation of a shepherd's whistle for 
the genuine article. One nest 1 examined was built of small 
branches of manuka, lacebark, lichen and mosses woven 
together, while the delicate, white, rather long eggs lay in a 
thick bed of the brown glaucous hair of the tree-fern’s crown; 
a second was built entirely of the little jagged branches of the 
lawyer, and lined with bush-grass and a few feathers. 

The little blight-bird’s history in the North Island has been 
fully given by Sir Walter Buller. With us it is one of the 
native species that has increased greatly of late years. These 
birds roost in large flocks in the fern—at any rate in summer. 
Often I have startled them out of their cover at dawn* In 
spring, when nestling, they are exceedingly tame, and do not 
seem in the least alarmed or shy, even of an observer within 
6ft. of their nest. They will hop about quite unconcerned, or** 
sidling up, will press close to one another like love-birds. A 
glance at one of their nests will reveal the great alterations 
that have taken place in the natural history of New Zealand 
within the last few years. First of all, the bird itself has only 
lately come to the North Island; and one nest I got was 
composed of Yorkshire-fog grass, a few fowl-feathers, and hair 
of horses and cattle—every material alien to the colony. Few 
sights are prettier, I think, than to watch the wax-e _ 
threading its way through the prickly maxes of a 
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hedge—the colours o! the bird, the bright scarlet berries, and 
the deep verdure of the leaves forming a pleasing picture. 
Ordinarily these birds have a joyous twitter. In early dawn, 
however, when waiting for the sheep to appear and amusing 
myself by birdnesting,. I have heard them uttering what I can 
only term a whisper-song. The notes are so very low that 
they could not be heard further than a few feet. 

In the many small raupo-beds around the lake the little 
fern-bird may be heard rustling. 14 Fern-bird M is rather a mis¬ 
nomer nowadays, for, whatever tho habit of the utick may 
have been, I have never vet, though riding over hundreds of 
miles of fern-country in the course of the year, observed the 
bird in this kind of herbage. Ordinarily this species is very 
shy; but in spring the male loses to some extent his timidity. 
He will then, regardless of tho presence of man, mount to the 
very top of a flax-stick, climbing up in little runs, like a mouse 
ora house-fly. His tail is all the while bent in towards the 
stem. Indeed, like a young bird swung in the air, the utick 
seems to use his tail for balancing. 

Among other small birds we have the grey warbler, whose 
delicate pensile domc-nest is built of moss, then thistledown, 
and lastly feathers. The pied tit also is to be found ou the 
run : it is one of our rarest birds. The pied fan tail, on the 
other hand, is one of our commonest species, and adds another 
charm to our native woods. He does not like the wind, but in 
the forest-paths, when the chequered light or shade hardly 
moves on the nibbled grass, he unceasingly flutters and flits. 
Along the bubbled brooks he dances above the drooping koro- 
iniko and tntu. This fairy of our bush is, however, a hardy 
little creature. Often 1 nave seen him hunting for flies in 
pelting rain, when the boles of the great pines were water- 
pipes, and from the patter and splash of the big drops a gritty 
mist arose from the soaked earth. He uever remains for any 
length of time in the air, after a short flight or hover alighting 
for an instant and then darting off once more. I am inclined, 
after a good deal of observation, to think that, at any rate on 
some occasions, he deliberately furthers his work of securing 
food by perching on outlying boughs and thereby shaking out 
the minute insects. 

Another of our native birds is the pihoihoi, or ground- 
lark. 

Once or twice 1 have noticed parrakeets, but at too groat a 
distance to be sure of the variety. We have the brown parrot 
too. On some gaunt and ghostly forest monarch, standing 
barked and battered above the fallen bush, the kaka may be 
heard harshly denouncing the spoilers of his sylvan home. 
Besides the felling of timber ana subsequent bush-fires, the 
English hteos are also affecting the chances of the kaka in the 
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struggle for existence* Twice in taking wild swarms I have 
found egg-shells among the broken bark and dust. On several 
occasions the whekau, or laughing-owl, has even been stuug to 
death, and this may happen to the kaka also. There is no 
doubt, at any rate, that the bee has often usurped his hollow 
tree. 

Both our cuckoos arrive about the first week in October. 
The long-tailed species is rare, but the shining-cuckoo may be- 
heard everywhere during the early summer months. It loves, 
like the tui, to perch on the top of some bare bough. From 
beneath I have often watched the music brew and bubble in its 
bronze-brown throat. This cuckoo fairly swarms in the bush 
between Mahia and Gisborne. Upon one occasion I heard 
the pipiwarauroa whistling within a few minutes of mid¬ 
night. 

Twelve years ago I knew a couple of natives shoot eighty 
pigeons in a day. Their numbers have sadly fallen off since 
that time; not a quarter that number are now killed during the 
whole season. They are easy to shoot, and good to eat; but it 
seemB a pity that these confiding birds should, from these very 
qualities, be unfit to survive. 

One of the rarest birds, perhaps, that has ever visited the 
station is the kotuku, or white heron. Buller describes it as 
wild and shy; yet upon its first appearance here I rode directly 
beneath it. It was on the top bough of & large willow, some 
50ft. or 60ft. from the ground, and perhaps because I had no 
gun, or because it was tired after a tong flight, I was allowed 
to admire at leisure. A few hours later a native fired at the 
bird. We saw it once again, sailing up the lake, snow-white 
between the blue of water and sky. Certain feathers of the 
kotuku were in old times used to ornament the heads of 
chieftains, and the natives about us have a tradition that one 
of these white herons after being seen at the Tongoio lagoon* 
will next appear at Tutira. On two other occasions wo have 
had visits from these graceful birds. 

Another smaller variety of the heron family—the bittern— 
is more common. Sir Walter Buller remarks concerning thi* 
bird, “ If unmolested it may be observed stalking knee-deep in 
the water in search of food, with its neck inclined forward, 
raising its foot high at every step as if deliberately measuring 
the ground.' 1 Watching the bird, I am inclined to believe 
this nigh action is assumed in order not to dim the mirror of 
water, and thereby dull the vision of fish. 

In the early days of the run I think the weka increased in 
numbers; now, however, the bird is getting rarer. Its cry 
resembles the weird moorland call of the curlew, and there 
are few prettier sights than a brood of lively black weka- 
chicks. 
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At long intervals, and then only for a few moments, is seen 
the little water-crake. Upon one occasion, however, though 
it is rare to see them fly, I noticed throe together on the wing. 
Mr. Brandon describes the call, or one of the calls, of this bird 
as being not unlike the sound of raupo-stems crushed. 

The beautiful pukeko, once a very common bird, was very 
nearly shot off the run while I was in England for two years. 
Even now that none have been killed for three yearB they 
hardly appear to increase. It seems that when once a species 
gets scarce it is apt to altogether disappear. Whether this is 
because the vermin that swarm in New Zealand have more 
time to spare to attend to the survivors or for some more 
subtle reason I do not know. The pukeko, if let alone, 
becomes very tame, and in spring especially loses its wildness 
still more. These birds are fond of grain. With their power¬ 
ful beaks they used to pull the oat-straws out of our stacks. 
This they did with care, so as not to break the steins and 
thereby lose the grains at the end. 

Another lake-olrd is the little dabchick. As we hear the 
short-tailed puffin at night flying overhead, I count it also as 
one of our Tutira birds. It is called by the bushmen the 
u mutton-bird,'* but can bo only, I think, Puffinim brevi - 
caudus. 

The black shag may any day be seen spreadeagling himself 
on some dead log, and darting his snaky neck first in one 
direction and then another. The white-throated shag, though 
rarer, is also to be found on the lake. 

Of stray sea-birds we have three species on the station—or, 
rather, have had, for their stay is usually very brief—the com¬ 
mon tern, the godwit (I think), and the dove-petrel. This last 
bird flew down to the fire beside a native hut. When offered 
water to drink, or even at the sound of water, this petrel 
would begin to shake its wings, duck its head, and go through 
the motions of a bird washing itself in deep water. 

* This last species brings the number up to thirty-five, and 
completes my paper on 14 Bird-life on a Bun." I tear that 1 
have not been able to tell you a great deal tbat is new, but 
perhaps the enumeration alone of species that have been and 
are on the run before or during 1895 may be of use to some, 
future student of bird-life in New Zealand. 
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Abt. XXXV.—ilw Ornithological Note. 

By R. Coupland Hakding. 

[Bead before the Wellington Philosophical Society , 16 th October , 189$,] 

In the coarse of searching for material for the bibliography of 
the moa, now being compiled by my friend Mr. A. Hamilton, 
of Dunedin, I read and made extracts from two works bearing 
the imprint of the Historical Publishing Company, Phila¬ 
delphia and St. Louis. They are of the well-known class of 
volumes which are carried by travelling book-agents, and, I 
believe, have had an extensive sale in this colony. The name 
of J. W. Buel appears on the title-page of each as author, and 
the books are profusely illustrated with engravings copied 
from standard works. One of these volumes is entitled “ Sea 
and Land” (18S7); the other, " The Living World” (1889); 
and together they cover almost the entire field of natural 
history. The author, in his preface to “ Sea and Land,” says 
that he has made use of more than a thousand books on 
natural history in preparing the work. 

In both these books I find references (with-familiar wood- 
cut illustrations) to the moa of New Zealand, and in each the 
author has curiously confounded the extinct Dinornis with the 
living Apteryx . He has also, in the most impartial manned, 
adopted the views of those who hold that the moa became 
extinct in prehistoric times, and of those who maintain, on the 
other hand, that it existed as late as our own times; and sets 
forth these divergent ideas without the slightest attempt to 
reconcile thetp. It is not necessary to read the whole of these 
passages; but one section in <( Sea and Land,” headed “ A 
Bird without Wings,” and illustrated with a sketch of the 
kiwi, gives so perfect an example, in brief compass, of tfce 
writer’s method that I quoto it in full:— 

“A Bibd Without Wings.*—A single bone, found in a 
New Zealand watercourse, was brought to England and sent 
to Professor Owen. It belonged, he said, to a wingless, tail¬ 
less bird, which was at least twelve feet high 1 Other men of 
science thought this to be impossible, and tried to prevent him 
from making his opinions known. But Professor Owen wan 
right, and a specimen of the Apteryx (that is, * wingless' bird) 
in due course arrived at the Zoological Gardens m London. 
This strange creature was nocturnal in its habits, and, if 
brought but into the light of day, it ran here and there in 
search of cover. Wingless and tailless it was, standing upon 
legs like those oi an ostrich, and with a long bill that might 
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belong to a stork. This long bill had more than one use. 
When ins ungainly owner leaned forward it was used as a 
support, and was also used to bore in the ground for worms, 
like our modern snipe. It is supposed to have become extinct 
during the present century, bub this is hardly a justifiable 
supposition, since there is nothing in the traditions of the 
native New-Zealandera that concerns this strange creature. 
This fact leads to the more reasonable belief that the Apteryx 
perished off the face of the earth many centuries ago, perhaps 
at the time of tho subsidence into the sea of that portion of 
the Asiatic Continent of which New Zealand was a part. The 
traditions of man do not extend back to this probable event." 

It would be difficult to imagine anything more bewildering 
than the information imparted in these few linos; but it is 
only a specially egregious example of the blunders with which 
compilations of this class abound. I quote it by way of 
solemn warning against the showy compilations by hack 
writers, which are worked off in large numbers on a confiding 
public by tho agents commonly known as " book-fiends.” 


Art. XXXVI .—Notes on Bare Lepidoptera in Wellington. 
By Walter P. Cohkn. 

[Read before the Wellington Philosophical Society , ITth July t 1895.] 

1 have much pleasure in reporting the following Lepidoptera 
as plentiful in Wellington during last season 

Bhopalocbra (Butterflies). 

Nothing very startling was taken last season, not having 
even seen a solitary Vanessa Urn. 

Potina enysii . 

One specimen, which flew into a town shop-window, at¬ 
tracted by the light, during the month of January, and which 
was presented to me. 

Noctuina. 

Mwfiestraetipata. 

■ One specimen only, wliich was taken in Decomber. 
Mametta prionietis. 

, "0he specimen only, which was taken in December. 
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Obometbina. 

Oonophylla nehonaria. 

One specimen only last season, taken in Botanical Gardens 
during February; Generally appears this month for a short 
period only. I took none the season before. I have now 
twelve specimens. 

Tohtbicina. 

Nymphoatola galactina. 

This pretty and once-rare little insect, which has already 
been amply described by Meyrick (vol. xvi. of the Transac¬ 
tions), I found very plentiful in the Wellington Botanical 
Gardens only. It appears on the wing at dusk whero the 
swamps exist. The food-plant 1 am uncertain of, though 
Professor Hutton bred his from a green pupa on Myrtus 
bullata; but all my moths I found settling on the leaves of 
Pittosponm tenuifolium and Grisclinia hicida, which they had 
flown up to from the swamps below. It is taken from early 
in December till February, but this past season I saw none 
after January had gone by, as Borne of the nights were cold. 
On 16th December—a very mild night—I took sixteen, and 
could have gone on securing nothing else, though on an 
average I seldom saw more than two about in one evening. 
I have obtained thirty in three seasons. The wing-measure¬ 
ment varies from 14 to 18 lines across from tip to tip. The 
dark-grey spot which is mentioned by Meyrick, and round in 
the disc of the middle of the upper wing, is hardly visible in 
some of my specimens, appearing as if only spotted with faint 
minute dots at intervals; otherwise I have no other varieties 
in this species. 

Eeterocrossa eriphylla. 

Five specimens last season, taken near last locality. It 
seems very fond of settling on the trunks of weeping-willows 
in the daytime. I have never taken it at night. I have 
twenty specimens, all taken during the day from December to 
April. 

Epalxiphora .axenana. 

Five specimens last season, locality of Wellington, found 
on broom and other plants. Varies very much in markings on 
wings; flies at night-time, from October to March. Twelve 
specimens taken. 

Tinbina. 

Semiocosma epiphanei 

Four specimens last season, found throughout the district. 
It is fond of sitting on palings and tree-trunks, appearing from 
October to February, in the daytime, when I took mine, which 
now number thirteen. 
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8. pcroneanella. 

Pour specimens last season, widely distributed in district, 
being sometimes found in the heart of the city—at night-time 
only—from about November to March. I have nine speci¬ 
mens. 

8. picarella. 

Two specimens last season ; one taken outside a town shop- 
window, attracted by the gaslight. I have only taken it in 
November and December, and now possess three. 


Akt. XXXVII .—On the Unusual Abundance of Certain 

Species of Plume-moths during the Summer of 1894-95. 

By G. V. Hudson, F.E.S. 

[Read before the Wellington Philosophical Society, 31st August, 1095-j 

The laws governing the relative abundance of different species 
of animals and plants are so obscure, and at present so little 
understood, that it is always desirable to record the appear¬ 
ance of any species when it occurs in unusual numbers. 

Last summer I noticed that the three species of forest- 
dwelling plume-moths (Pterophorus monospilalis, P. lycosema, 
and P. fureataUs) were phenomenally common here. Ptero¬ 
phorus monospilalis, a pure-white species, one of the most 
delicately beautiful insects we have in New Zealand, was 
to be found in the utmost profusion, as many as three or four 
specimens being disturbed from amongst the ferns and dense 
undergrowth at once. Pterophorus lycosema, distinguished by 
having a broad band of brown on the fore-wing reaching as 
far as the end of the posterior digit, was also extremely 
abundant, though not quite so common as P. monospilalis. 
P. fureataUs, distinguished by having a brood band and both 
digits of the fore-wings brown, was commoner than ubuoI, 
but much scarcer than either of the two preceding species. 

I have much pleasure in exhibiting series of all three 
speeiee before the Society this evening, and have mounted 
them on a dark background in order that their extremely 
elegant appearance may be seen to advantage. I ought per¬ 
haps to explain that, as a rale, those three insects are not 
very common—that is to say, one would not expect to meet 
With mere than one or two specimens daring a day's collect¬ 
ing in a favourable looality. * : 
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Abt. XXXVIII .—Farther Coccid Notes ; with Descriptions 
of New Sjiecies , and Discussion of Questions of Interest . 

By W. M. Mabkell, Registrar of the University of New Zea¬ 
land, Corr. Mem. Kov. Soc. of South Australia. 

f Head before the Wellington Philosophical Society , 18th December , 1896, 
and 26th February, 1896.] 

Plates XVI.-XXIII. 

The Lakvjb of Coccuxx;. 

In order to gain a thorough knowledge of any family of insects 
it is desirable that the life-history of the species composing it 
should be studied as carefully as possible. As regards the 
habits of the insects, their manners and customs, or their in¬ 
fluence upon plants or upon other animals, it is undoubtedly 
difficult for any oue who does not live in their own country to 
properly investigate these points; and an observer who re¬ 
ceives specimens from other lands than his own can scarcely 
be able to study them completely from this point of view. 
But at least it is desirable that when a new species is erected, 
or new observations are made upon known species, the insects 
under review should be examined as much as possible in all 
stages of life and in both sexes. In the case of Coccida, the 
males are unfortunately by no means generally available, 
especially when specimens are received for identification from 
a distance; for collectors are seldom careful to capture with 
the specimens attached to plants the small winged Hies which 
they may see hovering about the females. Many instances, 
however, have occurred in my experience of males arriving in 
my hands either hatched out in transit or. else in the pupa 
stage ready to emerge; and in this way I have, been able to 
describe the males of many species. Larvae, on the other 
hand, almost always accompany the adults; either they exist 
alongside of them on the leaves or they hatch out, sometimes 
in considerable numbers, even after the specimens have been 
a long time in the boxes. With the exception of the Diaspi- 
dina, where the specific differences in the larvae are usually 
very slight (and in some cases even in that group), I have 
been careful to describe the larvee of any new specks erected 
by me, and also the second female stage and the male pupa 
whenever possible: for a mere hasty description of an aault, 
with perhaps very insignificant differences from other species, 
without any attempt to discuss other states which might 
4hrommuch light on the relationships, seems quite inadequate 
for scientific purposes. Even in eases where there is so know-; 
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ledge of the earlier elates available I think the fact should be 
mentioned; and for this reason I have nearly always (except 
in the DiaspUlina) inserted the words “ Larva unknown ” or 
14 Second stage unknown/’ 

It has occurred to me that a type-aeries of figures may not 
be useless as a guide to the study of Coccid larv®, and two 
plates containing such figures are therefore attached to this 
paper, showing the abdominal extremities, the antenn®, and 
the feet of the eight principal sections into which the family 
is divided (Plates XVI., XVII.). T have purposely drawn 
these figures so as to include as far as possible the most 
important characters, without special regard to any particular 
species or even genus, though the variations in the four last 
groups have necessitated a double arrangement of the ab¬ 
dominal extremities. It will be seen, however, that in these 


double figures the differences shown are by no means funda¬ 
mental : thus, for example, in the Monophlebus section of the 
Monophlebina the difference from leery a is merely in the 
number of the set®, the principal character being identical 
in both—namely, the springing of the set® from the last 
segment without any tubercles or lobes. As regards the 
feet, the general similarity in all the groups is apparent; and 
the point is to be noted that in every case the tibia is shorter 
than the tarsus. Morphologically, the antenn® also are 
similar throughout, having always six joints, the aberrant 
antenna of TacJtardia memkucce really emphasizing the rule. 
I have given a figure of this antenna (Plate XVII., fig. 4rf), 
partly on this account and partly to show its approach to the 
type-form of the Diaspidina . 

Lest, however, I should be thought to mean that any of 
the types here shown is to be taken as so definitely fixed as 


to be rigid, I venture to repeat a 

/mi At t _i _a_?!* — i 


in my paper of 1890 


(Trans. N.Z. Inst., vol. xxiii., p. 821: “ Whatever may be the 
role amongst other orders and families of insects, Coccids pro* 
sent this difficulty to students: that one must be prepared at 
any time to find very distinct departures from generic, or even 
group, types, and to consider any character whatsoever as 
elastic and variable.” Tachardia melaleuca will again furnish 
an example of this, as the abdominal extremity of the larva 
is as aberrant as its antenna. 

Note here, with regard to the foot, that in the Monophle • 
bina there is. only one digitule on the claw. Note also that 
the appearance shown in Plate XVI., fig. 26, wbsfere slight 
pressure has caused the anal ring to protrude some distance 
Item tile terminal deft, is not infedauent in mounted speci¬ 
mens of Lecanid lame, although by no means constant. 
Signoret, fe his “ Essai,” gives a similar figure in PhUinpia 
dip, * Lecanid. Note, finally, that in my Plates I have 
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omitted £0 show any marginal spines except on the anal 
tubercles, as these are in most cases only specific characters. 

Synopsis of Larval Characters . 

Abdomen terminated by two or more minute 
subcylindricol lobes as in the adults; 
set© not springing direct from the lobes; 
antennas of six irregular joints; feet with 
tibia shorter than tarsus; digitules four Diaspidina. 
Abdomen distinctly cleft "posteriorly; above 
the cleft two dorsal lobes not extending 
beyond the margin ; lobes setiferous; an- * 

tennae of six regular joints; feet with tibia 
shorter than tarsus; digitules four ... Lecanince . 
Abdomen terminated by two conspicuous pro¬ 
truding tubercles; tubercles spiniferous 
and setiferous; antenna* of six regular 
joints; feet with tibia shorter than tarsus; 
digitules four ... ... ... Hemicoccina. 

Abdomen terminated by two conspicuous pro¬ 
truding tubercles; tubercles spiniferous 
and setiferous; antennas of six regular sub¬ 
equal joints; feet with tibia shorter than 
tarsus; digitules four ... ... Acanthococdncs* 

Abdomen terminated by two very incon¬ 
spicuous tubercles, scarcely protruding; 
tubercles spiniferous and setiferous; an- 
tennee of six regular joints, the last the 
longest; feet with tibia shorter than tar¬ 
sus; digitules four ... ... ... Dactylopina , 

Abdomen terminated by two tubercles, con¬ 
spicuous and protruding or small and not 
protruding; tubercles spiniferous and seti- 
rerous; antennas of six regular subequal 
joints; feet with tibia shorter than tarsus; 
digitules four ... ... ... Idiocoocinct. 

Abdomen not terminated by any lobes or 
tubercles; set® springing direct from 
margin; antennas of six regular joints, 
the last the longest; feet with tibia 
shorter than tarsus; digitule one ... Monophlebina, 
Abdomen terminated by small tubercles, 
slightly protruding; tubercles setiferous; 
antennas of six regular subequal joints; 
feet with tibia shorter than tarsus; 
digitules two ... ... ... BrachysoeUnc*. 
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Genua Asiudiotus. 

Aspidiotus hakes, ap. nov. Plate XVIII., figa. 1-6. 

Puparium of female circular, slightly convex; colour 
greyish-white; pellicles dark-orauge, central; diameter about 
^in., but rather variable. The median portion is frequently 
rubbed off, leaving the pellicles exposed, with a ring of 
secretion. 

Puparium of male circular, smaller and whiter than that of 
the female; diameter about ^in. 

Adult female orange-yellow; form normal of the genus, 
the thoracic segments overlapping the abdomen. Length 
about ^in. The abdomen is rather short aud truncate; the 
margin is very minutely serratulate, but there are no terminal 
lobes, though in some specimens a small median club-shaped 
organ is visible within the margin. There are no groups of 
spinnerets, but a single row of separate circular orifices runs 
along the margin, and a few others are scattered over the 
body. The epidermis is very minutely striated, and thus pre¬ 
sents a kind of velvety appearance. 

Female of the second stage (the second pellicle) sub¬ 
elliptical, tapering posteriorly. The abdomen ends in two 
conspicuous median lobes, which are narrow, with straight 

E ar&llel sides and emarginate ends ; at each side, separated 
y a deepish depression, is a smaller lobe, bidentate and 
sloping towards tho median lobes; at a short distance along 
the margin is another depression, and the whole margin is 
broken by serrations. 

The first pellicle (the latest stage of the larva) is sub¬ 
elliptical, tapering posteriorly, and the abdomen terminates 
almost as in the second stage. But in this stage the exuvi® 
of the antennas and feet are clearly visible; moreover, close 
alongside the rostrum are two groups of spinneret-tubes, eaoh 
group containing about thirty-five; these tubes end in circular 
simple orifices. 

The larva (early stage) is dark-orange or red, elliptical, 
active; length about r&nin* Antennas and feet presenting no 
special features. The abdomen ends in two median conspi¬ 
cuous lobes, cylindrical and converging, the outer sides emar¬ 
ginate ; between the lobes are two longish set®. Close to the 
rostrum are the two groups of spinnerets as in the first 
pellicle. 

The seoondi stage, or pupa, of the male is dark-orange 
or red, elliptical; length about ^in. The abdomen has a 
minutely serratulate and thickened margin, but there are no 
lobes ; the extremity is somewhat truncate. On each abdo¬ 
minal segment is a transverse row of large oval spinneret- 
orifices, which are on both the dorsal and the ventral surfaces. 
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Adult male dark-red; length, exclusive of the spike, about 
Ain.; the spike is about as long as the abdomen. Antennas, 
feet, &c., presenting no special characters. 

Hah. In Australia, on Hakea sp. My specimens were 
sent by Mr. Olliff, from Sydney. 

This species may be recognised by the entire absence of 
abdominal lobes in the adult female, and their presence, con¬ 
spicuously, in the pellicles; also by the groups of rostral 
spinnerets in the first pellicle and the large oval ones in the 
. male pupa. In Aspidiotm acacia, Morgan, similar groups are 
seen near the rostrum, but in the adult state; and although 
the adult female of that species has very small and (appa¬ 
rently) not protruding lobes, yet these arc present. I believe 
that A. hakea is clearly distinct. 

Aspidiotus virescens, sp. nov. Plate XVIII., figs. 7-10. 

Puparium of female subcircular, flat, greyish-white; dia¬ 
meter about Aim Pellicles subcentral; the larval pellicle 
is distinctly green, the second pellicle greenish in the middle 
and yellowish on the borders. The texture of the secreted 
portion of the puparium is thin and papery. 

Puparium of the male subcircular, snowy-white, flat; the 
single pellicle subcentral, green. Diameter about the 

texture very thin, delicate, and papery. 

Adult female of the usual peg-top form; colour yellow, 
with a greenish tinge. Length about A' n ' Abdomen ending 
in six subequal lobes, not set closely together; each lobe is 
narrow at the base, widened in the middle, and narrowed 

r 'n towards the end; between the lobes, and extending along 
>st the whole abdominal margin, are very numerous broad 
scaly hairs, the ends of which are deeply serrated. There are 
four groups of spinnerets; upper groups with 17-21 orifices, 
lower groups with 8-13. Dorsally, there are great numbers of 
tubular spinnerets. 

Adult male yellow, with a greenish tinge; length about 
Ain., exclusive of the spike, which is about half as long as the 
body. The organs present no distinctive feature. 

Hab. In Australia, on Eugenia mithii. My specimens 
were sent by Mr. Froggatt; locality not named, but probably 
near Sydney. 

This species may be distinguished by the terminal lobes 
and scaly hairs, as well as by the papery, thin puparia, and 
the distinctly green pellicles. 

Aspidiotas Sofia (Riley), Comstock. Rep. Bntom. U.S. 
Dept Apia., 1880, p. 293. 

' Occurs in India, on orange, at Xhandallah. My specimens 
were sent by Dr, Aloock, Superintendent of the Radian 
Museum, Calcutta. 
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Aspidiotus cladii, Maskell, 1890. 

I have lately received from Mr. A. Cooper, of Richmond, 
Natal, some pieces of aloe having on them several specimens 
of an Aspidlotus which is very clearly A. cladii . I have never 
before seen this insect from any place outside Australia, in 
which country it seems to be widely spread, as I have had 
specimens from nearly every portion of the continent. The 
species must have been taken to South Africa (I suppose) in 
some ship, perhaps on decorative plants for the saloon, or in 
a Wardian case. Mr. Cooper tells me that the aloe in ques¬ 
tion seems to be not seriously damaged; and 1 have not heard 
that A. cladii is injurious in Australia, although common 
enough. But this is a good instance of the way in which 
nowadays Coccids are being spread about the world; and, 
more than this, it is another nail in tho coffin of that old 
fancy that Coccids may be recognised to some extent by their 
food-plants. Very probably A, cladii will be found ere long 
in other countries and upon all sorts of plants. Few people, I 
take it, will care in future to erect new species simply from 
finding insects on plants not hitherto known to have been 
attacked by them. 

Aspidlotus eucalypti, Mask., var. comatus, var. nov. Plate 
XVIII., fig. 11. 

Puparium of female circular, greyish-white, slightly con¬ 
vex ; as in the type. 

Puparium of male harrow, subelliptical, white, not cari- 
nated; as in the type. 

Adult female of the general form, colour, and size of the 
type, with a similar characteristic deep groove. The abdomen 
endB in two conspicuous lobes, but these are not laterally 
incised, and there is also at each side a small, Bharply-tri- 
angular lobe. The margin bears on each side ten rather long 
slender hairs, which are arranged in pairs, not singly as in the 
type. There are no groups of spinnerets. 

Hab In Australia, on Eucalyptus viminalis . Specimens 
from Melbourne, sent by Mr. French. 

The non-incised lobes and the longer hairs in couples will 
distinguish this variety. 

I find that in my original description of A. eucalypti I 
omitted to mention that the punaria (and the same holds good 
I at the variety) are covered, when uninjured, by a very thin 
scale formed of the minute bark-cells of the tree. In this 
state the pellicles are very inconspicuous, and the whole lias 
a grey appearance. Frequently, however, this scale is rubbed 
oC ft&d then the pellicles are much more clearly visible, sur¬ 
rounded by a ring of whitish secretion. 

. A> titmnl&tus, Morgan, 1889, comes near to A. eucalypti 
a* 
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in its characteristic groove, but its abdominal characters differ 
very clearly. 

Aspidiotus perniciOBUS, Comstock; and a variety. Rep. 

Entom. U.S. Dept. Agric., 1880, p. 304. 

This insect occurs , in Australia on apples and pears. I 
have received specimens from Melbourne sent by Mr. French, 
and from New South Wales sent by Mr. Benson. It was 
reported in that country first by Mr. Olliff, in the Agricultural 
Gazette of New South Wales, 1892, p. 698. 

In a paper forwarded to the Entomologists' Monthly Maga¬ 
zine I have discussed the relationships or differences between 
this species and Aonidia fusca, Mask., 1894. 

In August, 1895,1 received from Mr. Quiuu, of Adelaide, 
some twigs of Eucalyptus corynocalyx thickly covered with 
insects which, after careful examination, I must attach to 
A. pemiciosns. The puparia in this instance are very dark 
grey, and the larval pellicle is orange-red. The second pellicle 
is not visible until the scale is turned over, and then only in¬ 
distinctly. But the characters of the adult female are quite 
clearly those of A. pemieiosus, and in this case I have also the 
advantage of finding- some adult males, which are identical 
with the figure of A. perniciosus given in “Insect Life,” 
vol. vi., p. 369. Mr. Quinn says nothing about the presence 
of the insects on any European fruit-trees; but as to the 
Eucalyptus he remarks, “ seems to destroy the bottom 
branches of young trees where it has been for a year or 
two." 

It appears to me clear that A. pemieiosus may vary a good 
deal in the colours of its puparia and of their pellicles. I 
have therefore placed this insect in my cabinet with the 
label “ A. pemieiosus var.”; but I will not add the word 
“eucalypti,’’ as I have no reason to think that it is peculiar 
to that family of trees. 

Genus Paklatokia. 

Parlatoria myrtfis, Maskell. Trans. N.Z. Inst., 1890, p. 

12 . 

I have received specimens of this insect from Adelaide, 
South Australia, on Laurustinus. They were sent by Mr. 
Quinn, who says, “ fairly common on that plant, though its 
injurious effects are not very apparent.” 

Parlatoria zisyphi, Lucas. Lucas, Ann. de la 8oe. Ent. de 
France, 1858; Signoret, Essai sur lee Cochenilles, p. 188. 

This insect has been sent to me by Mr. Lea, on lemons 
from Perth, Western Australia; the fruit wee imported there 
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■“ from Sicily.” It has never before been reported, as far as I 
know, from any place south of the Line, nor indeed from outside 
Europe and Algeria, except that Comstock (Bep. 1883) says it 
is sometimes found in the United States on oranges in the 
markets. 

Genus Mittilabpis. 

Mytilaspis aoaoise, sp. nov. Plate XIX., figs. 1, 2. 

Female puparium mussel-shaped, slightly convex, and 
usually curved; colour dull dark-greyish-brown, scarcely 
lighter than the bark of the tree; length about ^iu. Larval 
pellicle small, yellow, terminal; second pellicle very incon¬ 
spicuous, reaching about one-fourth the length of the pupa- 
num. 

Male puparium mussel-shaped, not carinated; colour of 
the secreted portion greyish-brown, lighter than that of the 
female; length about ^jin. Pellicle terminal, small, orange- 
red in colour. 

In all the specimens seen the female puparia were massed 
in great numbers on twigs, quite separate from the equally- 
numerous male puparia; and these latter, from their orange- 
red pellicles, presented altogether a more ruddy appearance 
than the former. 

Adult female dark-brown, elongatod, the general form 
normal of the genus; length about ^in. Abdomen ending in 
four lobes, of which the two median are the largest, and are 
rather wider than long, with the outer edges crenulated; 
between these and the two smaller lobes are small marginal 
depressions, with minute spines; the small lobes are cylindri¬ 
cal, with rounded emarginate outer edges; beyond them the 
margin of the abdomen is broken by many conical serrations 
hearing spines. There are no groups of spinnerets, but some 
•oval large pores. 

Adult male red; form normal, presenting no special fea¬ 
tures; length of body about ^in. The anal apike is as long 
■as the abdomen. 

Bab, In Anstralia, on Acacia linifolia. My specimens were 
sent by Mr. Froggatt, from Hornsby, near Sydney. 

This is the spades of which I remarked in my paper of 
IBM, under Atjndiotm mtemm, that I possessed a number of 
motepupana but could not determine them in the absonee pf 
<be females. _ Haying received these I have no doubt of the 
IftOtts of Aha insect, and from the absence oi spinneret-groups, 
end fpom the characters of the abdominal margin, I do not 
'bedtime"Ah' consider It as distinct. Tho separation of the 
maleafeem &e-females is, as I remarked in 1894, a not very 
rs»oo<rarron*e amongst Ooccids. 
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Mytilaspis pollens, Maskell, 1889, var. alba, var. nov. 

Puparium of female snowy - white, elongated, narrow ; 
length about |in. Pellicles terminal, pale-yellow. 

Puparium of male similar to that of female, but smaller; 
not carinated; length about j^in. 

Adult female as in the type. 

Adult male not observed. 

Hab. In Australia, on Xanthorrhm sp. My specimens 
were sent by Mr. Froggatt, from Sydney. 

I see nothing but the whiteness and the slightly larger size 
of the puparia to separate this from the type. 

In my original description I mentioned as the food-plant 
of this specie's “ a kind of fan-palm.” I now find that the 
pieces sent were Xanthorrhaa : their triangular form misled 
me. 

Mytilaspis banksise, sp. nov. Plate XIX., figs. 3-5. 

Puparium of female dull-rusty-buff-colourcd (similar to the 
underside of the leaf); convex, broadly pyriform and short; 
pellicles dull-red, usually covered by a thin scale of rusty 
secretion, which, however, is frequently rubbed off. Length 
of puparium about ^in. Many puparia are almost sub¬ 
elliptical. 

Puparium of male similar in colour to that of the female, but 
much narrower and more cylindrical; not carinated; length 
about ^yin. 

Adult female dark-red, the median dorsal region sometimes 
yellow. Form normal of the genus, but frequently so much 
shortened as to be almost globular; the proper length is about 
^ ff in. Abdomen ending in six lobes, of which the two median 
are the largest, the outer ones the smallest. The median 
lobes are not quite adjacent; their sides are straight, the ends 
obliquely emarginate. The second pair are deeply incised on 
the outer edges; the third pair are bidenticulate. Between 
the lobes the margin has deep semicircular depressions with 
thickened edges, -and beyond the lobes the margin is broken 
by many serrations. There are a few short scaly hairs be¬ 
tween the lobes, and on the marginal serrations there ate 
many others larger and longer; all these hairs have deeply- 
serrated ends. Five groups of spinnerets: upper group with 
8-10 orifioes; upper laterals 20-22, lower laterals 20-22. 
There are a great many dorsal spinnerets on all the segments 
as high as the rostrum, and on the anterior cephalic region 
are some short fine hairs. 

Adult male dark-red; length (exclusive of the spike) about 
y^in.; the spike is about half as long as the body. Tne feet, 
anteun®, Ac., present no special features. 

Bab. In Australia, on Banksia intcgri/oUa. My specimens 
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are from Mr. French, who collected them near Melbourne, 
44 within full reach of the sea-spray." 

I was long in doubt, considering the very short puparia 
and the almost globulaz' form of some amongst the specimens 
sent to me, and also the numerous serrated scaly hairs on the 
abdominal margin, whether this insect ought not to be placed 
in the genus Partatoria. But after careful examination 1 have 
'Concluded that the pellicles are always quite terminal, and 
the puparia really pyriform; and that the female is really 
elongate and not globular. Moreover, no species of Parla - 
tori a has more than four groups of spinneretB. On the whole, 
therefore, I place the insects in Mytilaspis , having regard to 
the non-carinated male puparium. 

This species may be considered as at least semi-aquatic, 
for Mr. French tells me the plants on which it was found are 
quite constantly wetted by the sea-spray. 

Mytilaspls melaleuc®, sp. uov. Plate XIX., fig. 6. 

Puparium of female elongated, pyriform, convex; colour 
of secreted portion greyish-white; pellicles terminal, dark- 
orange. Length of puparium about ^in. 

Puparium of male elongated, subcylindrical, convex, not 
oarinated; secretion white; pellicle terminal, orange. Length 
about j^in. 

Adult female yellow, elongated. Abdomen ending with 
four very small lobes, not close together; the two median 
lobeflf are a little larger than the others and are cylindrical, 
With the ends rounded but emarginate; the outer lobes are 
•conical. Margin of the abdomen broken by many small 
serrations, and bearing several short hairs, of which there are 
two between each pair of lobes. Five groups of spinnerets: 
upper group with 8 orifices; upper laterals 6-8; lower laterals 
4-6. Several dorsal tubular spinnerets along the margin. 

Adult male unknown. 

Bab. In Australia, on Melaleuca sp. My specimens were 
sent by Mr. Froggatt, from Ballina, Richmond River, Mew 
South Wales. 

The puparia of this species approach JMV casuarina, M* 
epin^era, Ac.; and also to PoUaspis ezocarpi ; but the ab¬ 
dominal characters differ from any hitherto described. 

Cenus Chionaspis. 

ChionmepU prunioola, Maskell, var. them, var. nov. Plate 
XIX.,figs. 

X have received from the Indian Museum, Calcutta, some 
ajmtiiptos* which, after very careful examination, X must 
attach to C, prunioola. The female puparium is a little more 
afcfegated, *nd the anterior abdominal margin has fewer 


390 lVansactions. — Zoology. 

spines; but in the terminal lobes and serrations the insect 
is identical 'with the type. The groups of spinnerets have 
usually more numerous orifices, the lower laterals having 
36-42; but this is a very variable character in most Diaspids. 
Curiously, in three specimens examined the right upper 
lateral group was entirely absent, or was represented by 
only a single orifice. 

Eab. In Northern India, on tea; no special locality was- 
muntioned. If, as is quite possible, the tea-plants in question 
should have been imported from Japan, the relationships of 
this variety may be easily accounted for. 

I have only lately been informed that Professor Sasaki, of 
Tokyo, has described my C. prunicola under the name of 
Diaspis palelliformis. In my original description (Trans. 
N.Z. Inst., vol. xxvii., p. 49) I mentioned how nearly the 
puparium approached that of a Diaspis, but gave reasons for 
not considering the species as of that genus. I have not yet 
had an opportunity of seeing Professor Sasaki's paper, nor do 
I know whether it has priority over mine or not. But I am 
obliged to adhere to my opinion for the present, and leave' 
both the species and the variety in Chiomspis. 

Chionaspis spartinae, Comstock, var. natalensis, var. nov. 

Plate XIX., figs 9-11. 

Puparium of female white, very elongated, narrow, sub- 
cylindrical ; length about ^in.; width about fain. Pellicles 
terminal, small, yellow. * 

Puparium of male white, elongated, cylindrical, catenated 
length about ^in. 

Adult female pale-yellow; form normal of the genus. 
Abdomen ending in four very small lobes, of which the two 
median are the largest; the two others are almost obsolete. 
The median lobes are roundly triangular, divergent; the outer 
pair are denticulate. The margin is broken by small serra¬ 
tions, and bears a few spiny hairs, of which two on eaoh side 
are dose to the median lobes. There are five groups of spin¬ 
nerets: upper group with 10 orifices.; upper laterals 20-24; 
lower laterals 16-20. Many large oval pores. 

The larva is small, elliptical, active; length about Tfoin. 
The general characters are normal, but the last joint of the 
antenna is rather thicker and more clavatethan usual amongst 
the Diaspidina. 

Adult male unknown. 

Hob. In Natal, on gross. My specimens were sent by. 
Mr. A. M. Cooper, from Richmond, Natal. 

_ This insect is very close to C. sparlines, and I think the' 
chief difference is in the numbers of the spinneret-orifices* 
which are fewer in var. natalensis than in the type. . Co>m-. 
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stock’s species was found on “salt-marsh grass" much ex¬ 
posed to sea-spray. Mr. Cooper merely says “on grass," 
out does not mention the species. 

Genus Poliaspib. 

Poliaspis exooarpi, Maskell. 

This species appears to be by no means uncommon in Aus¬ 
tralia. I have had specimens during the year from various 
parts of New South WaleB, on Dillwynta ericifolia and other 
plantB. 

There is one feature of this insect which is noticeable. 1 
find that in all my mounted slides it is very difficult to detect 
the spinneret-groups. As a rule these are os clear (or nearly 
so) in all Diaspids when finally mounted in dammar or bal¬ 
sam as when examined in alcohol or water ; but, of the four 
slides of P. exocarpi in my collection, there is only ono which 
shows with any clearness at all the double sets of groups, 
and that by no means as clearly as could be wished. Speci¬ 
mens which, in alcohol, show the groups with perfect distinct¬ 
ness are almost useless for identification after the mount is 
completed. 

Genus Fiokinia. 

Fiorinia expansa, Maskell. 

I have received many specimens of this handsome species 
from Mr. C. T. Musson, of Hawkesbury, New South Wales, 
on Melaleuca limrii/olia. These are much larger than the 
original type, the puparia reaching ^in., but in other respects 
agree completely. 


Section LECANINiE. 

Genus Lbcanium. 

I*eanluxn scroMoulatum, Maskell. N.Z. Trans., vol. xxv., 
1893, p. 221.; vol. xxvii., 1894, p. 58. 

2 find that this is a somewhat variable species, which is 
apparently npt uncommon in New South Wales, principally 
on Acacia. Having received, since my paper of 1894 was. 
printed, some specimens of the larvsB, I am enabled now to ' 
say that they do not differ from those of the form which in 
that paper I named L. pmgue Further, having had also 
another supply of L. pingue, 1 find that the feet are not 
Nelly absent from that farm, hut are nearly atrophied, very 
small and somewhat swollen. Still farther, Mr. Froggatt has 
sent me several specimens of an insect so closely resembling, 
iu-its anatomical characters, both of the above forms, although 
gbtly in colour and in having no dorsal tubercles, 
that! amobiiged to oonsider it as another variety. 
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For the foregoing reasons I have to abandon L. pingne as 
a distinct form and to classify the species anew as follows, 
regarding its general features:— 

L. scrobiculatum, type. — Adult female convex, colour 
brownish-yellow or reddish-brown; epidermis bearing 
very numerous pits; feet not abnormally short; dorsum 
with four to six circular tubercles. 

L. scrobiculatum , var. jritigne. —Adult female convex, 
colour reddish-brown; epidermis bearing very nume¬ 
rous pits; feet atrophied ; dorsum with four to b!x 
circular tubercles. 

L. scrobiculatum , var. leve, var. nov.—Adult female convex, 
colour usually dull-yellow or brownish-yellow, with 
dull-red patches ; epidermis bearing many pits (but 
less numerous than in the type); feet atrophied; dor¬ 
sum without any circular tubercles. 

The second stage of the female, the larva, and the test of 
the male pupa do not seem to vary sufficiently in these forms 
to require separate description. The first and third are de¬ 
scribed in my paper of 1892, and the larva in my paper of 1894 
under L. pingue. 

My specimens of var. leve were sent by Mr. Froggait on 
Acacia longifolia , from Manly, near Sydney. 

Lecanium mori, Signoret. 

I have to report this species as plentiful on gorge (Ulex 
europceus) and broom ( Spartium or Genista) at Fairlie, South 
Canterbury, New Zealand. My specimens were sent by Mr. 
T. Kirk. 

1 mentioned L. mori first in 1884 as occurring in New Zea¬ 
land on Alsophila ; and in 1893 here also on Asplenium .and 
other ferns. The gorse and broom on which I now record it 
are, of course, European, and, if my recollection serves me 
correctly, there is not much, if any, native forest near Fairlie. 
The anatomical characters of the insects, as I observed in 
1893, correspond most exactly with those of Signoret’s species. 
The question arises as to the original country of L. mori . 
Signoret’s specimens were found upon mulberry (presumably) 
in the south of France. That author does not himself mention 
the plant, and it is within possibility that “ mori ” is not 
meant to indicate the mulberry; but, however that may he, I 
have not found the species mentioned by any other writer as 
occurring in Europe or elsewhere. Neither Mr. Douglas nor 
Mr. Newstead reports it in England, although both have paid 
much attention to the genus Lecanvmi . Possibly, however, 
the species named L , assimile, Newst. (Ent. Mo. Msg., May, 
1892, p. 141), may be the same or a variety- Jj> gem$tk •, 
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Sign., and L. sarothamni, Newst,, differ sufficiently from it. 
The ferns on which L. mori occurs in New Zealand are 
indigenous species, and, in the case of Alsophila and Nephro- 
lepis, are also of indigenous genera; and it is of course pos¬ 
sible that some New Zealand ferns imported into the 
south of France and the Biviera may have taken their 
Lecanium with them. 


Genus Pulvinaria. 

Polvinaria thompsoni, sp. nov. Plate XX., figs. 1-8. 

Adult female at first yellowish-brown, darkening with age 
to red-brown or brown; frequently massed together on a 
twig, the cotton confused and heaped up, but on a leaf usually 
separate, with a posterior cylindrical white ovisac. The insect 
shrivels considerably at gestation, but in the early state roaches 
about Jin. The form is Lecanid. elliptical, fiattish. Antennte 
of eight joints, of which the third is twice os long as any other, 
the second aud first next and 6ubequal, the rest much shorter 
and about equal to each other; the eighth joint is irregularly 
tapering, and bears several hairs. Feet moderately large; 
the tarsal digitules are fine hairs, the digitules of the claw 
yery large ana widely dilated. Epidermis bearing a few cir¬ 
cular spinnerets and also a few scattered short fine hairs; 
and on the margin is a row of similar fine hairs sot rather 
closely together. Each of the marginal depressions bears 
three, or sometimes four, strong club-shaped spines. Abdo¬ 
minal cleft, lobes, and anal ring normal. 

Female of the second stage yellowish or light-brown, 
elliptical, fUttish; length about j^m. 

Test of male pupa white, glassy and transparent, angular- 
elliptical, with sloping sides and the top formed of a flat 
plate; length about Ain. 

Larva dull-red, fluttish, elliptical; length about jfoin. 
Antennte of six joints. Abdominal setm moderate. 

Hab. In Tasmania, on Dodcmaa viscosa, My specimens 
were sent by the Bev. Mr.,Thompson, of Hobart. 

This species differs from P. dodonaa, Mask., 1892, in the 
eight-jointed antennte, in the larger digitules of the claw, irr 
the very small number of dermal spinnerets, in the spines of 
the marginal depression,®, in size, and in colour. 

Polvinaria tecta, Maskoll. 

••• Specimens of this have been sent by Mr. C. T. Musson, 
from Biohmond, New South Wales; they are of the white, 
car New Sooth Wales, variety, the Victorian specimens 
having yellowish cotton. These specimens are on Davietia 
ttikina. 
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Section HEMICOCCINJE. 

Plate XX., figs. 9-17. 

In 1883 I proposed (Trans. N.Z. Inst., vol. xvi.,pp. 125- 
128) a classification of the Lecanid and partly Lecania genera 
of the Coocid family, which seemed to me to possess at least 
the merits of clearness and simplicity. I followed this classifi¬ 
cation in my "Scale Insects of New Zealand,” 1887, and I 
have since seen no reason for departing from it. According to 
this system I separated from the LocauidB proper, without for 
that reason attaching them to the Coccids proper, certain 
genera in which the larvas present distinot and conspicuous 
anal tubercles, while the later female stages have the abdomen 
cleft and two dorsal lobes not reaching the margin. I pro¬ 
posed to attach all such species as were naked to a subsection 
" Kermitida," and all Buch as were covered with wax to a 
subsection " Cryptokermitida.” 

During the past year I have received from Mr. Froggatt 
some specimens of a species which appears to belong to the 
Cryptokermitida, having a conspicuous test of waxy secretion. 
Unfortunately, I have only larvsB and females of the second 
stage,‘and therefore I am unable to name the species, or even 
to decide upon the genus in which it should be placed. But 
the characters of the two stages which I possess are so dear 
that I shall probably not err in at least attaching them to the 
Cryptokermitida; the larva have anal tubercles, and the 
second stage has the abdomen cleft, so that in all probability 
the adult will be cleft also. 

The female of the second stage is orange-coloured, flat 
beneath and convex above, elliptical; length about ^*in. 
The dorsum is raised in the middle in a longitudinal ridge of 
irregular tubercles or humps, and is covered with a test of 
white or yellowish wax, which is not homogeneous but broken 
up into irregular granular masses. At the margin (especially 
on the abdomen) this test is produced in spiny projections, 
and frequently also the dorsum has waxy spines. After treat¬ 
ment with potash the form is elliptical with a slightly wavy 
outline. Antenna of seven short joints, subequal except the 
third, which is rather the longest; the last bears some hairs, 
of which one is rather long. Feet short and rather thick; the 
tibia and tarsus are about equal; digitules fine hairs. The 
dorsum bears many very small circular spinnerets. The 
margin has a row of short conical spines set rather closely 
together, and the four which are opposite the thoracic 
spiracles ore very long and slender. The abdomen is dis¬ 
tinctly cleft, and has the normal lobes of Lecanida ; the ansi 
ring has six long strong hairs, and after pressure frequently 
protrudes beyond the abdominal margin. 
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Larva orange-yellow, elliptical, slightly convex; length 
about g**in. Dorsum sparsely covered with similar wax to 
that ol the second stage. Antenna) of six rather confused 
short joints, of which the last bears some hairs. Feet 
moderate; the tarsus is almost, or quite, as long as the tibia. 
The margin of the body has the row of conical spines, and the 
four longer ones, as in the second stage. The abdomen ends 
in two conspicuous and prominent anal tubercles, each of 
which bears a few fine spines and is terminated by a long 
seta. 

Hab. In Australia, on Banksia terrain. My specimens 
were sent by Mr. Froggatt from Manly, near Sydney. 1 have 
asked him to procure, if possible, some adults, in the absence 
of which I can decide neither the genus nor the species, 
though there seems every probability that it will be a Kermes. 

Group COGGING. 

Genus Pbosopophoka. 

Proeopophora atherospermse, sp. nov. Plate XXI., figs. 

1 - 8 . 

Adult female covered by a rather thick waxy test, which 
is of a nearly brick-red colour, slightly elliptical and convex ; 
length about jfoin. There is a median longitudinal raised 
ridge of small tubercular swellings, each corresponding to a 
segment of the insect; on each side of this are two other 
similar but smaller longitudinal ridges; and, the shallow de¬ 
pressions in all the ridges being continuous, the test has the 
appearance of being transversely, and somewhat conspicuously, 
corrugated and barred. The apex of each small tubercle is 
lighter-coloured than the rest. Sometimes, however, the 
whole test is almost or quite white: this may possibly be 
duo to incipient parasitism, although I can find no difference 
in the enclosed females. The ventral surface of the tost is a 
flat plate of wax, with a perforation for the insect’s rostrum. 
At the posterior extremity, dorsally, there is a small orifice, 
with somewhat protruded and raised edges. There is no 
marginal fringe; but in some specimens a small quantity of 
white cotton may be seen beneath the edge of the teBt. 

. Test of male pupa waxy, darkish-yellow, cylindrical; 
length about ,\jin. , Dorsally it has rows of small tubercles 
Him those of the female, but these are proportionately smaller 
in comparison with the depressions, so that the test is more 
oontpicuonsly corrugated transversely, with the exception of 
kb* posterior region, whioh is a flat sloping plate, hinged for 
. of the 

i- Adult female dark-red; filling the test, but shrivelling at 
gsttalrign, Form slightly elliptioal, convex dorsally. An- 
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tennas of eight subequal joints; the third is sometimes rather 
longer than the others; on the last joint are several hairs, and 
tliere is one on the seventh. Feet entirely absent. Bostrum 
moderate ; mentum monomerous. Abdomen ending with two 
divergent, rather large, anal tubercles, each bearing a shortish 
seta but no spines; close alongside each tubercle is a longer 
seta; each tubercle has its dorsal surface striated with a reti¬ 
cular pattern. The margin of the body has two small depres¬ 
sions at each side opposite the thoracic spiracles, and in each 
depression are two club-shaped spines, one of winch is twice 
as long as the other. Epidermis bearing great numbers of 
dorsal tubular spinnerets, the bases of which spring from very 
minute figure-of-eight orifices. Anal ring with several (pro¬ 
bably ten) hairs, and anterior to it are two rows of large 
circular multilocular glands (perforated discs)-. 

Second stage of female not observed with certainty. 

Larva dark-brown, but externally appearing greyish, being 
covered with whitish granular wax. Form elliptical, tapering 
posteriorly to two prominent but rather small tubercles. 
Length at first about ^ih., but later attaining ^in. An- 
tennm apparently of six subequal joints. Feet moderately 
strong. The anal tubercles ore striated as in the adult, ana 
bear moderate setae. 

Male pupa and adult male unknown. 

Hab. In Australia, on AtJwrosperma moschata (sassafras). 
My specimens were sent by Mr. French, from Black Spur, 
Fernshaw, Victoria. He says, “ covers the bark of the tree for 
yards up, but does not seem to have done any damage.” 

This species is much nearer to P. dendrobii , Douglas, than 
either of the other two Australian species, P. eucalypti and 
P. acacia; and, indeed, I am strongly tempted to consider 
it as a variety only. It differs from Douglas's insect, which 
is on orchids in Demerara, in the colour of the test, in the 
absence of spines and the reticulation of the anal tubercles, 
and in the absence of any M perforated discs ” on the cephalic 
region. It is a pretty insect, and for the present I shall leave 
it as distinct. 

Genus Planchonia. 

Planchonia qneroicola, BouCh6. A&terolccanium quercicola, 
Bouch6, Bnt. Zm% Stettin, 1851; A$terolecmiumquercioola f 
Signoret, Ann. de la Soc. Bnt. de France, 1868, p« 879. 

In February, 1895,1 received from Mr. B. I. Kingsley# ol 
Nelson, some twigs of oak from that plaos thickly covered 
with many thousands of CoccidB, clearly belonging to the 
genus Planchonia; and on examination they were round to 
be entirely identical with specimens of P. queroioola sent to 
me in 1881 by Dr. Signoret, from France. I do not propose 
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to reopen now the discussion of the generic name, as to which 
I k bave somewhat fully expressed opinions previously; but I 
shall merely refer to my remarks on tho subject in these 
Transactions, and in the “ Annals and Magazine of Natural 
History,” August, 1895, p. 134. 

It is somewhat curious that the occurrence of this pest 
on the Nelson oak-trees has never before been made known. 
The twigs which were sent to me were so thickly covered with 
the little greenish-yellow tests as to be in places invisible. 
In Mr. Kingsley’s letters he informs me that “ the owner 
first noticed the blight about fourteen years ago.” It would 
appear from Signoret (bo. tit.) that P. qucrcicola was first 
observed as an injurious pest about 1836, near Paris, and that 
certain oaks in the Bois de Boulogne were then practically 
destroyed by it. I have not found any particular mention of 
it, either in France or elsewhere, since Signoret wrote, as 
being especially common or injurious, although it haB been 
reported several times in Europe and in America. It is diffi¬ 
cult to look at the Nelson oak-twigs without fancying that the 
countless thousands of insects on them must greatly damage 
the trees; and yet all that Mr. Kingsley tells me is that 
“ the upper branches of the trees look somewhat unhealthy.” 
This is after fourteen years' uninterrupted existence. Pro¬ 
bably, in Europe there is some parasitic enemy (not generally 
known) which has kept it in check, and some accidental 
disappearance of the parasite may account for the prevalence 
of the Planchonia in 1886. In New Zealand, apparently, 
either there is no parasite, in which case the Planchonia will 
be able to increase indefinitely, or whatever parasite there 
may be has for a while disappeared, with the consequent out¬ 
break of the Coccids. 

Coceids, like other insects, are subject to sudden and 
injurious increase at irregular intervals. Just in the same 
way as in England a few years ago there was an extra¬ 
ordinary swarm of tho butterfly Ootias edusa, so in New Zea¬ 
land at one time Ltcanium hosperidum was for a few years 
excessively numerous. In Mauritius and other tropical places 
Aipidiotus destructor broke out at one time with unusual 
vigour; and we can remember here how in the summer of 
1894-95 occurred an alarming increase of Dactylopius adorn- 
dum in the Hutt Valley, an increase which may perhaps be 
observed again during tide present season. If, therefore, 
Planchonia qucrcicola, after being fairly quiescent for several 
years, has of late suddenly started into abnormal activity, we 
may expect that after a while the checks (whatever they may 
be) to its increase will again act on it, and it will return to 
comparative hamlessness. 

There remains, of course, the chance that the insect is not 
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particularly injurious, although, as remarked just now, it is 
difficult to think this in view of its immense numbers. 

In a later letter Mr. Kingsley says, " It does not appear 
to be increasing. . . . The owner has cut off and burnt 
from time to time the most-infected branches. . . . One 

tree at Bishopdale is getting very bad. ... In the city 
two trees are infected, but do not yet show signs of decay. 
. . . Most of the oaks do not appear to be much the worse 
for it. . . . I do not know of any spraying operations." 

In a still later letter (February, 1896) Mr. Kingsley tells 
me that the trees are beginning to show signs of much damage 
by this insect, and that it is feared in Kelson that a large 
proportion of the fine oaks in that district will be most 
seriously injured. 


Genus Eaioooccus. 

Sriooooeus spiniger, sp. nov. Plate XXI., figs. 9-11. 

Sac of female white, or with a very faint yellowish tinge; 
cylindrical; texture very closely felted. Length about $in. 

Sac of male similar to but smaller than that of the female; 
the texture is perhaps somewhat looser. 

Adult female brown or yellowish-brown, filling the sac but 
shrivelling at gestation. Abdomen ending in two conspicuous 
but narrow cylindrical anal tubercles, each bearing several 
short spines and terminated hy long setae. Antennas of six 
joints, of which the third and the sixth are the longest. Feet 
rather slender; tibia a little shorter than the tarsus; all the 
four digitules are fine hairs. The epidermis bears great num¬ 
bers of circular spinnerets of two sixes, and also very short fine 
spiny hairs. On the margin there is a row of strong spines 
with tnbercnlar bases and blunted ends; these spines are not 
in a continuous row, being separated according to the seg¬ 
ments of the body; each cephalic and thoracic segment bears 
on each side fourteen to sixteen spines, and each abdominal 
segment five on each side. From these spines springs a fringe 
of white tabes, which may be seen within the sac before gesta¬ 
tion. The anogenital ring has eight hairs. 

Second stage of the female not observed.- 

Larva yellowish-brown, fiattisb, eUiptioal, active; length 
abont dfin. Antenna and feet normal. Tim margin heart a 
row of strong spines as in the adult, but a little more slender, 
and more acute at the tips. 

Adult male unknown. 

Hab. In Australia, on Eucalyptus sp. Mr, Froggatt seat 
me specimens from Oatley, near Sydney. 

The arrangement and size of the marginal spurns dis¬ 
tinguish this species. 
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Drlooooeus buxi, Fonac., var australis, Maskell. Trans. 

N.Z. Inst., vol xxvii., p. 65. 

I have received from Mr. Froggatt some specimens which 
I shall attach to this species, the principal difference from the 
type being apparently only the size. The female sac is only 
about in. long, and the male sac still smaller. There seem 
to be no other distinguishing characters. 

Hab. In Australia, on Trachymetie billardieri. Specimens 
from Sydney. 

Srioooocus paradoxus, Maskell. Trans. Boy. Soc. South 

Australia, 1887-88, p. 104. 

Specimens received from Mr. O. Quinn, of Adelaide, on 
Piitoxporum tricolor, belong to this species. Mr. Quinn says, 
“ This is most destructive on this genus, and the gardener at 
Government House has burnt a number of the shrubs in con¬ 
sequence, and cut out large quantities of branches of the 
others." My original specimens were on Pittosporum undu- 
latum. 

Genus Dactylopius. 

Dactylopius adonidum, Linn. 

In the “ Annals and Magazine of Natural History,” August, 
1895, I published some remarks on the genus Dactylopius, 
and mentioned an outbreak of D. adonidum in the Hutt 
Valley, near Wellington. I have received specimens from Mr. 
Froggatt, of Sydney, New South Wales, on Acacia linifolia, 
which I also attach to this species, although in colour they 
ate browner, or redder, than usual. Frobably there is no 
character which serves for differentiating D. adonidum bom 
others of the genus better than the sequence of the antennal 
joints. The insect is apparently omnivorous and cosmo¬ 
politan. 

Dactylopius longifilis, Comstock. Rep. Entom. U.S. Dept. 
Agrie., 1880, p. 344. 

This insect occurs on Croton, at Calcutta, and in all pro¬ 
bability elsewhere in India. Specimens were sent to me by 
Dr. Alcock, of the Indian Museum. 

Genus Laohnodius, gen. nov. 

As the study of Ooecids progresses forms are constantly 
being found which in some character or characters depart 
from the generis types hitherto known. Sometimes the 
yariatums are bat slight and unimportant, and in suoh eases 
It has been my rule to leave the species in a known gangs 
witbeut propotssg or suggesting its future removal therefrom. 
Sometixnss the abnormaTcharacters have seemed to me funda¬ 
mental, and! have established new genera on single species; 
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in these eases, e.g., Poliaspis, Inglitia, Spharococcus, other 
species have soon been discovered, which proved the correct¬ 
ness of my view. Sometimes, again, I have reported certain 
variations and remarked that, if at a future time new insects 
exhibiting them should be reported, it would probably be 
necessary to erect a new genus for them. 

Such a case as the last occurred in 1891 with the form 
which 1 named Dactylopius eucalypti. Certain features in 
this departed from the type of Dactylopius, but I preferred to 
wait for the discovery of some others with similar characters 
before removing D. eucalypti from that genus. Two such 
forms have now come under review, and I therefore propose 
to set them apart under the name Lachnodius, which will indi¬ 
cate one of the principal characters—the excessive pubescenco 
of the anogenital ring. 

Lachnodius, gen. nov. 

Female insects active or stationary; naked, or covered 
with cottony or mealy or waxy secretion. Body segmented. 
Antenna of seven or eight joints, of which the last is not 
longer than the others. Mentum monomerous. Anal tu¬ 
bercles small or obsoleto. Anogenital ring with more than 
eight hairs. 

Malo insects normal of Dactylopina. 

The seven-jointed antenna would not in itself be a dis¬ 
tinctive character, but the shortness of the last joint, the 
monomerous mentum, and the hairs of the anal ring are quite 
sufficient. 

Lachnodius eucalypti. Dactylopius eucalypti, Maskell, 

1891, Trans. N.Z. Inst., vol. xxiv., p. 35. 

The original description of this insect need not be here re¬ 
peated. Further notes regarding it will be found in vols. xxv., 
xxvi., xxvii. of the Transactions. 1 am satisfied now that the 
mentum is monomerous. 

Laohnodius leotularius, Bp. nov. Plate XXI., figs. 12-19. 

Adult female dark-red or reddish-brown, elliptical, very 
convex, distinctly segmented; length averaging about fin., 
but some specimens seen reach almost £in. The twig be¬ 
neath the insect is usually somewhat swollen and widened, 
and also hollowed out, forming a bed for the insect. The 
margin is generally somewhat flattened, but this is not 
noticeable in all specimens. The ventral surface is convex, 
filling the hollow m the twig, but at gestation the insect be¬ 
comes itself hollow, and the under-surface then appears as if 
honeycombed, from the numerous wrinkles formed by the 
shrinking of the ventral epidermis. Antenna of seven joints, 



Mabkjsll. —On Coccid®. 


401 


of which the third is much the longest, the fourth the next, 
then the second and first which are subequal, the fifth, sixth, 
and seventh the shortest and subequal, the seventh probably 
the shortest of all. Each joint bears some short fine hairs; 
the first has rIbo one and the second two much longer and 
thicker. Feet rather strong; the coxa, trochanter, and femur 
rather thick; the tibia about twice as long as the tarsus; 
both tibia and tarsus are much wrinkled, and the tarsus is 
curved; daw moderate; all the four digitules are fine hairs. 
There are several short spiny hairs on each joint of the foot, 
and on the trochanter are two very long and thick. Bostrum 
small; mentum monomerous, subcircular; set® very short. 
The abdomen terminates in a curve without any appearance 
of anal tubercles, nor are there any special terminal hairs. 
Anal ring large, compound, bearing from twenty to twenty- 
four long strong hairs. The margin of the body has a series 
of long and strong spines set closely together; each spine 
springs from a projecting tubular base, which is ringed. Epi¬ 
dermis bearing many Bhort fine hairs, and near the cephalic 
and abdominal extremities are two curved series of stronger 

E 'ny hairs, about sixty in each. On the abdominal segments 
ire are great numbers of very minute subcircular marks 
which seem like the orifices of spinnerets, but of the tweuty- 
five specimens observed none exhibited either cotton or wax. 
In some specimens there are two strong short conical spines 
set dose together between the antenn®, but these are appa¬ 
rently not constant. 

Female of the second stage yellow or yellowish - brown, 
elliptical, convex, segmented; length about £in. Antenn® 
of six joints, which are proportionately thicker than in the 
adult; of these the third is much the longest. Feet, mar¬ 
ginal spines, and anal ring as in the adult; but instead of one 
pair of strong conical spines there are many such pairs— 
apparently twenty-four in all. 

Larva yellow, subcircular or broadly elliptical, slightly 
tapering posteriorly ; length about Antenn® short, 

thick, with six subequal joints. Margin bearing a series of 
Strong conical spines set dosely together; these are propor¬ 
tionately shorter than those of the adult, but their points are 
produced into very long fine threads forming a delicate 


fioi. In Australia, on Eucalyptus rostrata. Mr. French 
has sent me a number of specimens, and says, “ It does 
j^nlat damage to young trees at Mooroopna, Goulbum Bivgr, 

&' ikotularim may be distinguished from both the preced¬ 
ing and the following species bg the much longer marginal 


tpuee both in the adult and 

n 


the larval stages. From L. 
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hirtus it likewise differs in its very much slighter dorsal 
pubescence. 1 am not prepared to say that in its natural 
state it may not produce some cotton, although none of my 
specimens has any. 

I find 1 have omitted to say that the adult male and the 
male pupa are unknown. 

Laohnodius hirtus, sp. nov. Plate XXII., figs. 1-9. 

Adult female dark-purple, but covered with a quantity of 
very short white filaments rising from the dorsal hairs, so 
that the general appearance is grey; form subglobular; 
diameter about 4in. or Jin. before gestation. Dorsum covered 
with great numbers of short but rather strong brown hairs, 
which give it a woolly appearance. Antennae of seven joints, 
of which the third is the longest, then the fourth and second, 
next the first, and the last three are the shortest and equal; 
the last joint is not elongated. All the joints bear a few 
hairs, the last having several. Feet long and strong; coxa, 
trochanter, and femur large and thick; tibia cylindrical, three 
times as long as the tarsus, and bearing on the inner edge 
several Btrong spines and at the tip two spurs; tarsus short 
and thick, with two slender spines on the inner edge; claw 
short and broad. There are no digitules either on the tarsus 
or on the claw. The anogenital ring has about twenty hairs. 
The mentum is large and monometous. The abdominal ex¬ 
tremity is rather trunoate, and there are no anal tubercles; 
but two of the hairs on the extreme margin are a little longer 
than the rest. 

Second stage of the female not observed. 

Larva reddish- or yellowish-brown, active, elongated, 
tapering posteriorly; length about Ain. Abdomen ending 
in two very minute anal tuberoles, each bearing a long seta. 
Antenne of six rather thick joints, of which the third and the 
sixth are the longest; on the last joint are several hairs, of 
which one is much longer than the rest. Feet long and 
rather slender; tibia rather more than half as long as the 
tarsus; claw very small and. slender. There are four digi¬ 
tules, ail of which are fine hairs. The dorsum is covered with 
many fine hairs, and on the margin there is a row of strong 
spines, of which the two which are between the anal tubercles 
are double. 

The male pupa is covered by a white cylindrical sac of 
white cotton, about Jin. long. The enclosed insect has pot 
been observed. 

Adult male unknown. 

. Hab. In Australia, on Acaoia sp. My specimens am from 
Mr. Froggait; I believe the locality to be Thontie?, neeir 
Sydney. As, however, the adult female is quite apt for 
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wandering (here will probably be many plants and places 
where it may be found. 

The excessive pubescence and the strongly spined and 
spurred tibia will distinguish this species. 

Genus Si-h-erococcuh. 

Spheerococcus inflatlpes, Maskell, var. simplicior, var. 

nov. 

Adult female occupying a small depression in the bark, and 
covered by a flattish subcircular test, which is scarcely raised 
above the bark, and, being of the same substance and colour, 
is very inconspicuous, seeming as if onlv a small blister. 

Adult female o! the general form or the type, subcircular, 
Slightly depressed dorsally and slightly convex ventrally; 
diameter about ^in. dorsally. The antennoa are much more 
atrophied than m the type, the joints being quite confused, 
and the whole organ appearing more tubercular. The two 
anterior pairs of feet are also much smaller than in the type, 
being, indeed, in some cases scarcely to be made out; the 
large and long posterior pair, on the other hand, are perhaps 
a little more exaggerated than those of the type, and the claw 
is much more distinct. The dorsal region bears, as in the 
type, very great numbers of small oval markings and very 
short fine hairs, but instead of a ring of strong spines en- 
circling the whole there are only about six at the posterior 
extremity, with three or four much smaller ones at each side of 
them.- The ventral hairs and orifices are as in the type. 

This variety is distinguished by the very inoouspiouous test, 
by the smaller antennae and anterior feet, and by the differ- 
•ence in the dorsal spines. 

Bab. In Australia, on Eucalyptus viminalis. Specimens 
sent by Mr. French from Melbourne. These specimens were 
accompanied by numbers of Aipidiotus eucalypti, var. eomatw 
(of tilts paper); and in examining a twig it is necessary to 
carefully distinguish the puparia of the Aspidiotus from the 
tests of the Sphcsrococcut. 

ooosoaa obsouratus, so. nov. Plate 4XXII., figs 

10-17. ■ 

' Adult female covered by a swelling of the bark of the tree, 
which is frequently mneb coated With black fungus, and is very 
On lifting off the bark the insect is seen lying 
no we. weed in the cavity ; sometimes it is partially or aUnoat 
■yfmiiy enclosed in the exuvi® of the second stage, sometimes 
poxtlqn of the atari® is .lifted away with the bark 
,a»d\tiir lower half forms a cushion on which the insect 

JuPpIV*/ 1 \ 1 
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Adult female dull-red or yellowish-red or brownish, 

5 lobular or subelliptioal; diameter about ^in. Abdomen 
istinctly segmented. Antennas variable; in Borne species 
they are almost if not quite wanting, being reduced to a mere 
tubercle ; in others they are short and swollen, with very con¬ 
fused joints (three? or six?) difficult to separate. Feet en¬ 
tirely absent. Mentum distinctly biarticulate, rather large, 
and bifid at the tip. There are four large thoracic spiracles, 
each surrounded by a ring of circular glands. The epidermis 
bears many small simple circular spinneret-orifices; and on the 
last three abdominal segments aru some larger orifices. Ano¬ 
genital ring small, simple, hairless. The whole body is much 
wrinkled; and on the dorsal abdomen there are four very 
strong transverse chitinous bands, broad in the middle and 
tapenng to points at the ends; the outer margin of each band 
is smooth, the inner bearing on each side from four to eight 
conspicuous crenulations. On the cephalic and thoracic mar¬ 
gins are some short spines. 

The female of the second stage is circular, flattish dorsally 
and ventrally, or subglobular; diameter about ^in., being 
thus rather larger than the adult. The colour is a dull- 
yellow or grey. The rostrum and mentum are large; the 
autennsB nearly completely atrophied. Feet absent. The 
abdominal region has not been accurately observed, but 1 see 
no trace of chitinous bands. 

Larva subelliptical, flattish, active; length about g^in. 
Abdomen ending m two conspicuous protruding anal tubercles 
bearing spines and set®. Antenna of six rather thick and 
somewhat confused joints, of which the fourth and fifth are 
the shortest. Feet also rather thick; all the four digitules 
are fine hairs. In its later state the larva becomes more 
elongated. 

Male pupa enclosed in a felted, yellowish, cylindrical sac 
which has a small orifice at the posterior end; length of the 
sac about ^in. I have not observed the pupa itself. 

Adult male unknown. 

A minute scarlet Gamasid mite, about jjwiu. in length, is 
very active in the burrows of this Coccid. I do not know how 
far it' may be occupied in feeding on the Svharococeut, bat 
possibly the difficulty which I have found in getting any 

S uite complete specimen of the second stage may be one to 
lie action of this mite. I have not observed any eggshells In 
the cavities examined, though the insect is not, as far as I 
oan make out, viviparous; and this again may be due to the 
appetite of the Gamasid. 

Bat). In Australia, on Acacia longifolia and. on Eucalyptus 
aktutiftora. Specimens on both plants have been sent, by Mr. 
Froggatt from Horneby, hear Sydney. 
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This species, in the wrinkled abdomen and the transverse 
markings, approaches both to S. hambusm , Mask., 1892 (Band* 
wich Islands), and to 8. melaleuca , Mask., 1893 (Australia); 
but it is very clearly distinct from both. The broad and con¬ 
spicuous chitinous bands are a quite distinctive character. 

Genus Icbkya. 

Icerya xmdata, sp. nov. Plate XXIII., figs. 1-6. 

Adult female yellowish-red in the anterior regions and 
brick-red on the abdomen; covered with thin white meal, 
but not forming any ovisac. Body very thick, with a convex 
dorsum and swollen ventral region; the dorsal and ventral 
portions are separated by a lateral ridge. Antennae of ten 
joints, of which the last, the first, and the third are the 
longest, then the second and fourth, the rest shorter and 
equal; a few hairs on all the joints, and on the tenth are four 
much longer than the others. Feet black and rather strong; 
all the joints, coxa, trochanter, femur, tibia, and tarsus bear 
on the inner side numerous rather strong spines; the tarsal 
digitules are short fine hairs, digitules of the claw represented 
by short thick bristles. The epidermis is covered with many 
very fine short hairs interspersed with very minute circular 
multilocular orifices, and along the lateral ridge there are also 
many rather larger ones; also on this ridge are many rather 
longer hairs, which are most numerous at the abdominal 
extremity. The length of the insect is about £in., the height 
at gestation about fin. 

This insect is viviparous, and a number of larva* can be 
found within the body, so that an ovisac is not required. 

Larva dark-red, the feet and antenna* black. The form is 
normal of the genus, elliptical, slightly tapering; length about 
Ain. Antenna of six Joints, the last of which is about as 
long as the third, fourth, and fifth together; it is regularly 
elavate, without any basal swelling or median constriction 9 
and bears four very long hairs. The abdomen ends with the 
usual six small tubercles, from which spring very long seta, 
almost as long as the body. The whole margin also bears 
numerous setae, of which those on the anterior thorax are the 
longest, diminishing gradually posteriorly except the pair just 
anterior to the terminal six, which are as long as those on the 
thorax. Epidermis bearing circular multilocular orifices which 
are disposed in longitudinal rows ; from these is produced 
some white cotton, usually visible in patches on the dorsum. 
Feet presenting no special features. 

Female of the second stage, and male* unknown. 

ffoi. In Australia, on Cosmos, Verbena, Ac. Mr. Olliff 
cent me specimens from Sydney, stating that the insects were 
*'*aid tone doing very considerable injury/' 
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I have been unable to attach this insect to any knowtr 
species. In the absence of an ovisac and the consequent vivi¬ 
parous propagation it approaches I. roea, Riley ana Howard, 
1890; but both adult and larva differ from that Bpecies, of 
which I have reported a variety amlralis in 1893. There is 
an insect, I. pcUmcri, Riley and Howard, 1890, of which the 
adult female is not yet known, and I at first thought that it 
might be this Syduey one; but the larva of 1. palmeri has the 
last joint of the aptenna conspicuously swollen at the base 
and constricted in the middle; and the larval marginal hairs 
also differ. 

Since 1892, when I inserted in my paper (Trans. N.Z. 
Inst., vol. xxv., p. 246) a list of all known lcerya, the follow¬ 
ing have been found:— 

I. roses, var. australis, Maskell, 1898, Australia; 

1. crocea, Green, MS., Ceylon; 

I. sp., Cockerell, MS., New Mexico; 

I. nudata, Maskell, Australia. 

The outline of this insect is much like that of Caelostoma 


mmane, Mask., the gigantic Coccid from central Australia;. 
but, apart from size and colour, the antenna) of the tw'o show 
that they belong to different genera. 

. The figures 1 and 2 of my Plate XXIII. are taken front 
tracings of sketches sent to me by Mr. Olliff. Since the fore¬ 
going description was written intelligence has come of the 
lamented death of my friend, an event which all who are 
interested in science, especially in this quarter of the globe, 
must very deeply deplore. An earnest ana energetic worker on 
the natural history of Australasia, his removal while still in 
the prime of life leaves a gap which may not be easily filled. 
Personally I have many recollections of pleasant and useful 
correspondence with him, although we never actually met 
and I nave been frequently indebted to him for hints, informa¬ 
tion, and other kinds of help, always promptly and generously 
given. Whilst, therefore, 1 mourn his loss as a co-operator in 
our branch of science, I must also regret the untimely loss of 
a friend. 


lcerya rosse, var. australis, Mask., 1898. Plate XXIII.,. 
figs. 7-11. 

Specimens of this insect received lately from Mr. Froggatt 
do not show the rows of yellow spots noted in my description 
(Trans. N.Z. Inst., vol. xxvi., p. 101). In other respects the 
specimens agree with my former ones. It is possible that the 

3 Kits may be noticeable only at oertain seasons, flat I find. 

so that in the specimens in my cabinet the spots have dis¬ 
appeared, although when alive they were quite conspicuous. 
It may therefore be alto possible that the type of T. tarn in, 
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Florida may, when seen in the living state, also exhibit the 
spots. The differences which I noted in the Australian variety 
—the antennal joints of the adult and the arrangement of the 
larval hairs—will still stand good, and I shall leave it as a 
valid variety. 

In November, 1895, Mr. Froggatt sent me a number of 
specimens of the adult male of this species. I believe I am 
right in saying that, up to the present time, no male Icerya 
has been reported except that of I. pure has i, Mask. It is 
therefore interesting to record-now that of I. rosa. 

But after a careful examination I am unable to detect any 
characters of importance which may distinguish this male 
from that of I. purchasi. Probably one naturally expects to 
differentiate a now thing from what is already known; more¬ 
over, one would suppose that a male of one Bpecies should not 
resemble entirely that of another. In all the Coccida, how¬ 
ever, it is difficult to separate the males; whether amongst 
the Diaspids, or the Leoanids, or the Monophlebids, they are 
ail exceedingly alike. In Spharococcus I have been obliged to 
postpone giving generic characters for the male precisely be¬ 
cause that genus exhibits juBt what no other does—a marked 
difference amongst the males. I gave in my “ Scale-Insects 
of New Zealand," 1887, plate ii., fig. 3, some type-forms indi¬ 
cating a means of separating the males of one group from those 
of another; but there is nothing that I know of at present 
which may serve in a similar way as between males of any 
particular genus. Probably there is such a thing, if one could 
discover it, because a male of, say, Aspidiotus nerii would not 
couple with a female of Aspidiotus aurantii, or a male of 
Gtenochiton viridie with a female of Ctenochiton elaocarpi : 
but I do not yet know what it is. 

However, 1 append a description of the male of I. rosa var.. 
australis, premising that the general appearance seemed to me 
to be so near to that of I. jmrehasi that I wrote to Mr. Froggatt 
asking him if he were quite sure as to the collection of his 

S ecimens. In reply he assured me that he found both the 
ult females and the male cocoons on the same plant, and 
that the males which he had sent me had hatched out of these 
same cocoons in his own boxes. He also sent me a farther 
supply of both females and cocoons together. 

The male larva, before changing to the pupa is very dark 
red, elliptioal, slightly convex ; length about ^in. The 
antenne aud feet are black. This larva is enclosed in a sac. 
of thin white or slightly-y ello wish wax, whioh is surrounded 
by much white cotton, and many of these sacs or cocoons are-, 
fmquently massed together on a leaf. Hie antennas have six 
jearte, of whioh the first three are subequal, the next two- 
shorter and equal, the last about as long ae the fourth and; 
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filth together; each joint has a few hairs, and the last has two 
rather long. Feet rather long and slender, with some hairs; 
there is no tarsal digitule, and only one short bristle on the 
claw. The margin of the body bears a row of rather long 
hairs, and many similar hairs are on the dorsum; and at the 
posterior extremity there are six long setae with tubercular 
bases. The epidermis is covered with numerous large circular 
multilocular spinneret-orifieeB. The eyes are small, tuber¬ 
cular. Bostrum large; men turn biarticulate. 

The adult male is dark-red; length about ^in. The wings 
are dark-grey; nervure red; there are also two longitudinal 
white streaks. Abdomen distinctly segmented, and each seg¬ 
ment bears some rather long hairs. The abdomen terminates 
in two cylindrical processes, which in life are turned upwards, 
and beneath and between which is the short subconical 
sheath from which issues the penis; each of these processes 
bears four long set®. Eyes prominent, numerously facetted, 
nearly black. Antenna* black, with ten joints, of which the 
first two are tubercular, the next seven elongated and com¬ 
pressed in the middle, the last subcylindrical. All are about 
the same length except the two first, which are shorter and 
equal; the second bears two shortish hairs, the last has 
several much longer and irregularly arranged, and the seven 
intermediate ones bear each two sets of long hairs arranged in 
rings; so that the whole antenna has a plumose appearance. 
Feet long and slender, black; the tibia is twice as long as the 
tarsus; all the joints are hairy. There is only one digituie, 
which is a short fine bristle on the claw. 

The original food-plant of this species 1 gave as Hakea 
gibbosa , and in 1893 Mr. Froggatt remarked that the insect 
was rare; but he tells me now that he has found it also on 
Qoodcnia ovata, but still in the same locality, near Sydney. 

A comparison with the description and figures which I 
gave of the male of i. vnrchati in vol. xix. of our Transactions, 
and also in my " Scale-Insects of New Zealand,” 1887, will 
demonstrate the exceedingly close similarity between the 
males'of the two species. 

Genus Tachabdia. 

Tachardia decorella, Maskell, Trans. N.Z. Inst., 1892, 

p. 247. 

In May, 1895,1 received from Dr. Alcock, Superintendent 
of the Indiam Museum, Calcutta, some specimens of Coccid* 
stated to attack “tea- and forest-trees in India.” They turned 
out, greatly to my surprise, to be Tachardia decorella As no 
locality was given, and the “forest-trees” were not named, I 
could not form any definite judgment as to the likelihood of 
these insects being native to India or introduced from Autfcra- 
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lia; but the forest-trees being spoken of merely in (general 
terms makes it seem most probable that they are indigenous 
to both countries. At some future time the species may be 
found in other tropical or subtropical lands. 


INPKX TO PLATES XVI.-XXIII. 

Plate XVI. 

Larval Characters of Coocidro. 

Fig. 1. Diaepidina: a, abdomen ; 6, antenna; c, foot. 

Fig. 2. Lecamna : a, abdomen; 6, abdomen after pressure; c antenna; 
d, foot. 

Fig. 8. Hemicocciiue : Letters os above. 

Fig. 4. Aeanthococctna : Letters o» above. 

Plato XVXi. 

Larval Characters of Coco id a?. 

Fig. J. Dactylopbue : a, abdomen of Dactylojnus ; A, abdomen of Hiper * 
sia ; c, antenna; d, foot. 

Fig. 2. Idiococcincc : a , abdomen of Cyltndroeoccus ; b t abdomen of 
Spharococcus ; c, antenna; d, foot. 

Fig. 8. Monophlebitue : a, abdomen of Mimophlcbus ; 6, abdomen of 
lcerya ; c, antenna; d, foot. 

Fig. 4. BrachymsUme : a , abdomen of lirachyscelis ; 6, abdomen of 
Tachardia ; c, antenna; d, abnormal antenna 
of T . melalcuca ; e, foot. 


Plats XVIII. 

Fig. 1. Aspidiolm hakea, insects on bark. 

Fig. 2. » abdomen of adult female. 

Fig. 8. posterior extremity of seoond pellicle. 

Fig. 4. diagram of larval pelliole. 

Fig. 6. larva (early). 

Fig. 6. seoond stage of male. 

Fig. 7. Aepidiotus virescens, insect# on leaf. 

Fig. 8. « puparia, female and male. 

9. * abdomen of adult female. 

Fig. 10. * margin of adult female, enlarged. 

Fig. 11. Aepuiiotu* mmlypti t var. omatus, abdomen of adult female. 


Plato XIX. 

. 1. Myttiaepis acacia, female and male puparia on separate pieces 
of bark. 

> 2. * abdomen of adult female. 

> 8. MytUaepie bankeice, insecU on leaf. 

. 4 . * adult female. 

* abdomen of adult female. 

mdakmm % abdomen of adult female. 

'7." 0&mmph prtmicola, var. thea 9 insects on leaf. 

8. * # puparia, female and male. 

9. Ohtemupk §partfna t var. mfakmu insects on grass. 

10. ■ * # puparia, female and male. 

U. « - abdomen of adult female. 
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PLATE XX. 

Fig. 1. Pulvinaria thompmmi , inwoU on branch. 

Fig. 2. * female and sac, enlarged. 

Fig. 3. * diagram of adult female. 

Fig. 4. * antenna of adult female. 

Fig. 5. „ last joint of antenna, enlarged. 

Fig. b. * foot of adult female. 

Fig. 7. „ spiracle and marginal spines of adult 

female. 

B._ . ... test of male papa. 

Fig. 9. Undetermined Hemiooecid, insects on leaf, second stage, 

?!«■ 10. . insoot, second stage, enlarged. 

Fig. 11. „ diagram of female, second stage. 

Fig. 12. * antenna of female, second stage. 

Fig. 13. „ foot of female, second stage. 

Fig. 14. „ marginal spines of female, second 

stage. 

Fig. 15. „ abdominal extremity of female (after 

pressure). 

Fig. 16. * larva. 

Fig. 17. „ antenna of larva. 

Plate XXI. 

Fig. 1. ProBopophora atherosprrnuc, inseots on bark. 

Fig. 2. „ adult female in test, enlarged. 

Fig. 8. * tost of male ntipa. 

Fig. 4. „ diagram of aoult female. 

Fig. 5. * antenna of adult female. 

Fig. 6. * diagram of abdominal extremity of 

adult female. 

Fig. 7. » spiraeular spines of adult female. 

Fig. 8. „ perforated discs and Agure-otaight 

spinnerets. 

Fig. 9. Eriococcm apiniger, diagram of female. 

Fig. 10. „ antenna of female. 

Fig. 11. „ marginal spines of female. . 

Fig. 12. Lachnodina Uctularim , insects on twig. 

Fig. 13. * adult female, enlarged. 

Fig. 14. „ antenna of adult female. 

Fig. 15. „ foot of adult female. 

Fig. 16. * abdominal extremity and anal ring of 

adult female. 

Fig. 17. „ marginal spines of adult femals. 

Fig. 18. larva. 

Fig* 19* » marginal spines of larva. 

Plate XXII. 

Fig. i. Lachnodius hwtut , inseots on branch. 

Fig. 2. diagram of hairs of female. 

Fig. 3. antenna of female. 

Fig. 4. foot of female. 

Fig. 6, anal ring of female. 

Fig. 6. rostrum aud mentum of female. 

Fig. 7. larva. 

Fig, 8. antenna of larva. 

Fig. 9.. m marginal spins* of larva. 

Fig. 10. Sphtmnoceut obacuratu*, inseots in blisters on bark. 

Fig. 11. » some blisters cut open. 
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Tig- la - Spharoeoeeut obscvratut, diagram of adult female. 

Fig. 18. » antenna of adult female. 

Fig. 14. wrinkles and chitinoua band* of abdo¬ 

men of adult female. 


Fig- 15. larva. 

Fig. 16. antenna of larva. 

Fig. 17. gamasid mite parasite. 


Plate XXIII, 


Fig. 1. 
Fig. 9. 
Fig. 8. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 


Icerya nudata , adult female, side view. 

* adult female, dorsal view, 

antenna of female, 
foot of female. 

diagram of larval spinnerets and marginal hairs, 
antenna of larva. 

Icerya rota, var. australis, diagram of male larva. 

, * antenna of male larva. 

„ adult male. 

» abdominal extremity of male. 

» antenna of male. 


Art. XXXIX.— Contribution* towards a Monograph of the 
Aleurodidffi, a Family of Hemiptera-Homoptera. 

By W. M. Mabkrll, Registrar of the University of New Zea¬ 
land, Corr. Mem. Roy. Soc. of South Australia. 

[Head before the Wellington Philosophical Society, 26th February , 1896. ■ 
Plates XXIV.-XXXV. 

Tm attention of systematic entomologists has perhaps been 
less directed to the Aleurodida than to any other family of 
insects. The bibliography attached to this paper contains, 
indeed* ft fair number of names, but the majority o! these 
writers have either simply repeated the phrases of their pre¬ 
decessors, or made only quite trivial observations, or mani¬ 
fested but slight acquaintance with the family. The number 
ofspeoiea reported is exceedingly small; and yet these insects 
arelfcttnd in almost every country, and infest a great variety 
Of plants, and it is certain that a little trouble on the part of 
eofleetors and observers would discover a large number of 
ipoates how quite unknown. In this paper I shall include 
mm than twenty forms which I believe to be new. These 
h*. have cease under my notice in connection with my 
etudes of the homopterous family of the Coccuto, most of 
them having been sent to me as specimens of that family. 

t able how to do any collecting myself in New Zealand 
(whloh uafortnnMely is not the case) I am sure that I could 
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increase the list of species even in this country ; and it stands 
to reason that in other lands there must be many Aleurodida 
awaiting discovery. I do not hold the opinion that the 
interest attached to any order of insects is to be measured by 
the number of genera and species which it at present con¬ 
tains, any more than by the size and colours of the insects 
comprised in it. Possibly the publication of these notes may 
induce entomologists to devote more attention to these minute 
and interesting, and by no means unimportant, organisms. 

At the outset I must say that I am conscious of what 
may perhaps be considered a serious defect in this paper. I 
mean that in* the majority (indeed, nearly all) of the new 
species which are herein described and figared I have been 
unable to report anything concerning the adult stage of the 
insects. It may be thought that an account of the larvae and 
pupae, without a description of the imagines, is too imperfect 
for scientific completeness and accuracy, and is therefore of 
little use to science. Probably such a view might be correct 
as regards the greater number of insect orders, aud I would 
myself admit its justice even os regards the Coceida, for in 
most coses a knowledge of the immature stages of insects is 
not much of a guide to their adult form. But in the Aleuro- 
Aides the case is different; and I venture to put forward the 
following reasons for the proceeding which I nave adopted 

1. The Aleurodides differ but very slightly in their adult 
stage. The form of the body, of the feet and antennae, of the 
rostrum, of the genitalia, is out little varied in this stage, and 
the differences which may exist require exceedingly minute 
observation for their detection. The presence or absence of 
spots on the elytra, and a very minute difference in the vena¬ 
tion, are really about the only characters for differentiation. 

2. But, on the other hand, the form of the larva and the 
pupa, their colours and markings, and their secretions, vary 
most considerably. A glance at the figures accompanying 
this paper will very readily exhibit this fact. 

3. ft is precisely in the larval and pupal states that these 
insects inflict injury upon plants. Although (differing in this 
from the Coedaa) both sexes possess rostra and digestive 
organs in the adult state, yet it does not appear that in that 
condition they damage plants; that is done by the larveB and 
pupa. It appears, therefore, more important, in the domain 
at least of economic entomology, to bnng ont the differences 
in these immature stages, so that cultivators may recognise 
the insects in those stages in which they move pavtietnoriy 
affect plants. 

' 4. The point just mentioned has been probably the reason 
why most of the species which I have received have been sent 
to me as larvae or pupae. Aleurodida in these states ore often. 
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exceedingly like Goccidct; so like that even an entomologist 
requires close examination to detect the differences. Gar¬ 
deners, therefore, and collectors, and museum authorities, 
and others, not pretending to exact knowledge of the Horoo- 
ptera, finding plants covered perhaps with a multitude of scale¬ 
like insects, and not connecting them with the little white 
flies hovering over the branches, send them for identification 
as Goccida , and it is almost impossible within reasonable time 
to procure from the collectors the adults, which, indeed, they 
can scarcely recognise. 

5. Probably the best means by which one could arrive, at 
some knowledge of the adults is the publication of such a 
paper as the present one as a guide to collectors. 

The foregoing reasons seem to me sufficient to explain my 
motive in this paper.* 

Bibliography. 

The following list contains the names of all the authors 
who have treated of the Aleurodidce , as far as I am aware, 
omitting such brief notices as may be found scattered in 

S ublications like the Entomologist , Gardeners' Chronicle, 
meet Life , Ac., not containing scientific descriptions or 
observations. With regard to the years 1894 and 1895, the 
information available to me is not yet complete. As regards 
early writers, such as Reaumur, Linnaeus, Geoffroy, Ac., it is 
to be noted that they class these insects nnder such varied 
genera as Papilio, Tinea, Chermcs , Ac.:— 

1740(about). lUaumur, M&noires, tom. ii., mem. 7. 

1764. Geoffroy, Hist. abr. des Insectes, p. 509. 

1764-90. Linrwms, Syst. Nat.; and Hamer, Notiz. 
1795-1807. Laireille , Mag. Encjrcl., tom. ii., p. 304; and 
Genera Ins., tom. iii., p. 174. 

1800-30. Ttgny, Walckenaer, Kirby and Spence ; observa¬ 
tions of no special importance. 

1801. Schrank, Fauna Boica. in, 1, 147, 1978. 

1839. Stephens , Catal. of Brit. Ins., p. 367. 

1888. Doubleday , Entorn. Mag., vol. i., p. 313. 

1888. Haliday, Entorn* Mag,, vol. ii., p. 119. 

1885. Burmeistef, H&ndb. der Entorn., tom. ii., p. 83. 
1840-41. Blanchard, Ins. Voyage to Chili, p. 319. 

1840. Westwood, Introd. to Mod. Class, of Ins., vol. ii., 
' p. 443. 

• In the Entomologist*' Monthly Magasine lor August, 1895, in an 
artlolt % Mr. 1, H. Dummt.F.E.S., entitled “A Protest against giving 
Names to the Preparatory Stages of Insects.” Whatever may be the 
fees* el the argument therein as to the Lepidoptera, Diptera* Hymeuo- 
ptera, and Goleopttra, 1 vesture to think that an exception may be made aa 
tothe Howoptera. 
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1841. Guirin, Iconog. da B4gne Anim., p. 378. 

1848-48. Amyot and Serville, Hemipt., 614. 

1840-43. Boyer do Fonscolombe, Hartig ; unimportant obser¬ 
vations. 

1846. Curtis, Oard. Chronicle, p. 284. 

1849. Biirensprung , Zeit. fur Zool., Alton und Bunn., 

p. 176. 

1850. Haldeman, Journ. Amer. Soc. Sci. and Arts, 2nd 

Ber., p. 108. 

1851. BouchS, Entom. Zeit. Stott., tom. xii., p. 108. 

1861. Walker, Catal. Homopt. in Brit. Mas. 

1856. Hegeer (Ileeger ?), Sitzungsber. der Akad. Wis- 
sensch., tom. xviii., 85; Beitrag zur Nat urges, 
der Insekt., p. 8. 

1856. Westwood, Gard. Chronicle, p. 862. 

1857. Koch, Pflanzenliiuse, p. 324. 

1859. Hegeer (Heegerf), Beitrag zur Naturges. d. Ins., 
pp. 14, 111. 

1863. Gerstaecker, Handb. des. Zool., tom. ii., p. 340. 
1886-67. Frauenfeld, Verb. Zool.-Bot. Gesells., Wien, p. 
793. 

1867-68. Signoret, Ann. de la Soc. Entom. de France, p. 
369. 

1867. Liiw, Verh. Zool.-Bot. Gesells., Wien, p. 746. 

1878. Douglas, Ent. Mo. Mag., vol. xiv., p. 230. 

1879. Douglas, Ent. Mo. Mag., vol. xvi., p. 43. 

1880. Douglas, Ent. Mo. Mag. vol. xvii., p. 89. 

1880. Kunou*, Entom. Nachrioht., vi., p. 46. 

(?) Shimer, Trans. Amer. Entom. Soc.,i., p. 281. 

1881. Signoret, Ann. de la Soc. Ent. de France, p. 158. 

1883. Signoret, Ann. de la Soc. Ent. de Trance, p. 63. 

1884. Douglas, Ent. Mo. Mag., vol. xx., p. 215. 

1886. Douglas, Ent. Mo. Mag., vol. xxiii., p. 164. 

1881-86. Orinerod, Injurious Insects; Reports', Ac. 

1886. Westhcff, Jahresber. Zool.-Westlfil.-Verein, p. 56. 
1886. Goldi, Mittheil. Schweitz. Entom. Gesellsch., vii., 
p. 247. 

1888, Karsch, Entom. Nachricht., xiv., p. 81. 

1888. . Douglas, Ent. Mo. Mag., vol. xxiv., p. 265. 

1889. Douglas, Ent. Mo. Mag., vol. xxv., p. 256. 

.1889. Maskell, Trans. N.Z. Inst., vol. xxu., p. 171. 

1891. Douglas, Ent. Mo. Mag., vol. xxvii., pp. 44, 822. 

1892. Douglas and Morgan, Ent. Mo. Mag., vol. xxviii,, 

p. 29. 

1898. Cockerell, Ent. Mo. Mag., vol. xxix., p. 106. 

1893. Riley and Howard, Insect Life, pp, 219, 814. 

1894. Dougim, Ent. Mo. Mag., vol. xxx., pp. 40, 78, 
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1895. Douglas, Ent. Mo. Mag., vol. xxxi., pp. 68, 97, 117. 
1895. Lewis, Journ. Quekott Mior. Club, p. 88. 

Mention must also be made of a paper by Dr.-Signoret 
(Ann. do la Soc. Entoni. de France, 1879), in which the author 
establishes a new genus Spondyliaspis, containing three species, 
from Queensland, Australia, which he proposes to attach to 
the Alewrodida. But there is no doubt that these insects 
belong to the family Psyllida, and are closely allied to some 
which are described by Dobson in the “Proceedings of the 
Royal Society of Tasmania,” 1850 (vol. i., 1848-60, p. 235 et 
seqg.). Drawings of the waxy coverings of these insects and 
of pupa sent to me by Dr. Signoret in 1882, and compared 
both with Mr. Dobson’s figures and with actual specimens 
from Australia in my cabinet, satisfied me on this point, and 
Dr. Signoret subsequently agreed with me. In Insect 
Life, 1893, p. 219, Messrs. Riley and Howard say that 
Spondyliaspis was “ afterwards found to fall before MaBkell’s 
Jug Una [misprint for Inglisia] , erroneously supposed by the 
latter to belong to the Coccidm.” There is not the slightest 
doubt that Inglisia is a Cdccid, and it is not at all similar in 
any respect to Spondyliaspis. The sentence just quoted is 
regrottaole. 


Order I1EMIPTERA. 

Sub-order H 0 M 0 P T E R A. 

Family ALEURODIDiE. 

Insects infesting plants; furnished in the adult state with 
.four stings in both sexes; possessing also in the adult state in 
both sexes rostra and digestive organs. Eyes sometimos en¬ 
tire, sometimes divided, but more usually reniform, with a 
larger and a smaller segment, of which the smaller is anterior; 
antenna of seven joints; feet with dimerous tarsi terminated 
by three claws, of which one is smaller than the other two. 
Eggs with a short peduncle or stalk. 

'The wings of the adults are usually covered with more or 
leas at a white powdery matter; from which the name of the 
family has been established (iktipov ** flour). 

It has already been observed that there is little difference 
amongst the adults of this family, except as regards the wings, 
which in some species are Immaculately white and in others 
raore or leas tallied, patched, or banded. The minute die- 
tinctfons, which may be detected by dose examination, in the 
relative lengths of the antennal joints or of the feet, or in the 
divisions of the eyes, seem to be unimportant; and the colours 
#■ bodies,' which vary somewhat with the age of the 
specimens, may perhaps be looked on as often subject to the 
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••personal equation" of an observer. Plates XXIV., 1, and 
XXIV., 2, of this paper art designed to show the details of 
structure which may be taken as sufficiently constant through¬ 
out the family, as far as the adults are concerned. 

The adults may therefore be said to be practically always 
yellowish or tinged with red or brown; the wings carried flat 
when at rest and not extending much beyond the abdomen; 
forewings usually rounded, pure white or spotted, patched or 
banded with brown or red; hind wings smaller, also rounded; 
vein in the forewing single, median, with one basal branch 
(Aleurodes), or a basal and a terminal branch (Aleutodicus ); 
vein of hindwing single, median, with one basal branch*; 
head small, transverse, oblique beneath, slightly convex above, 
anteriorly rounded; eyes two, red or brown, not prominent, 
more or less reniform or sometimes divided, the anterior por¬ 
tion the smallest; a small simple circular ocellus close to 
each eye; antennas anterior to the eyes, consisting of seven 
joints, of which the two first are short and simple, the rest 
long, slender, and numerously ringed; rostrum projecting 
from the under-side of the head, composed of a single (?) 
conical joint, at the apex of which are three tubular setae, 
and from the base of which (beneath) springs a long sub- 
cylindrical mentum, of three segments,) which is free in all 
its length, and frequently extends beyond the thorax; the tip 
of the mentum is usually dark-coloured; thorax short, the 
pro-, meso-, and meta-thorax about equal; abdomen mode¬ 
rate, roundly tapering, terminated by the genitalia, and bear¬ 
ing dorsally a minute tubercular organ J; (described more par¬ 
ticularly below) consisting of an orifice, an operculum, and 
a lingula; genitalia usually dark-coloured; genitalia of female 
conical or subconical; genitalia of male forcipate; feet Blender, 
long, tarBi dimerous, terminal claws three, of which the 
middle one is the shortest. 

The eggs, which are elliptical, pedunculated and usually 
yellow or orange in colour, are produced in great numbers, 
but seemingly only once in a year, although it would appear 
(according to B6aumur and Hegeerl that the period required 
for hatching is ten days or a fortnig m. 

The larva, as soon as it is hatched, fixes itself on the leaf, 
and, as a rule, never afterwards moves from its position. In 

* Signoret thinks that perhaps there may be two or three •' invisible ” 
veins in the tomwing. 

t Westwood (Intrad. to Mod. Otase. of Ins., vot. if., p. 443) says, 
“ pxomusoia 3-jointed but it seems olear that ha did sot distinguish 
the mptum. Bee Ms figure 118,4. 

{'Westwood (Joe. eU.) ewe, "Abdomen neither tuhenled nor oorni- 
oitlate”; surely an error, no likewise says of the (set— 11 ungues two," 
but la bis figure he shows three. 
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this stage the differentiation of species can be fairly com¬ 
menced, In general form and outline there is little distinc* 
fcion, the larvae being (as far as is at present known) always 
elliptical and flattish ; but in the colours, in the character of 
the secretions aud fringes, in the arrangement, or the absence 
of hairs, spines, pustules, or other features, it is possible to 
note clearly enough the specific differences, as will be seen 
from the descriptions and figures given in tins paper. Gene¬ 
rally, in the earliest form of the larva, it is simply a thin, 
flattish, elliptical, motionless object in which no trace of 
organs is visible with the exception of an orifice near one 
extremity, which in this paper 1 term the “ vasiform orifice/' 
and of which I shall speak more particularly presently. As 
the larva grows, indications of the rostrum appear, and still 
later rudiments of feet and antenna; may be faintly traced. 
According to the two authors mentioned above, the larva 
remains in this state only for about a fortnight, and then, 
without change of position or discarding of its envelope, 
passes into the pupa stage. This is the view adopted by 
most writers on the family, and it seems to be, as a general 
rule, correct; so that there is extreme difficulty in recognis¬ 
ing, except perhaps by size, the difference between a late larva 
and a pupa, and most authors seem to speak indiscriminately 
of both, under the names of “early larva/’ “adult larva/’ 
“nymph/ 1 &e., these stages being apparently usually dis¬ 
tinguished by the more or less definite outlines of the rudi¬ 
mentary feet and antenme. In 1889 (Trans. N.Z. Inst., vol. 
xxii.) I pointed out that in AieuroAes asplenii , otherwise 
sufficiently normal as regards the question here referred to, 
it is possible to differentiate the larva from the pupa by 
reference to the secreted waxy fringes. Still, as a rule, it 
may, perhaps, be admitted that in this family the typical 
larva passes nearly imperceptibly into the pupa stage. But 
I am able in this paper to report some species (e </., A.floccoBa, 
A . piperis, & c.) in which the larva is dearly distinct from the 
pupa, and in its metamorphosis discards its envelope, the 
exrivi® remaining attached to the pupa-case. In these 
species I am unable to detect any rudimentary organs in the 
larva. 

It is possible that at a future time it may be thought 
necessary to create a new genus, or perhaps a sub-genus, for 
the species which thus depart from the usual rule* 1 report in 
this paper only four of these; but others may hereafter be 
found. However, at present I shall not separate them. In 
only one of the four (4. piperis) have I yet seen the adult 
form, and that does not seem to present any remarkable 
features. 

The pupa-case, as remarked above, in the normal state 
27 
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may be distinguished from the 44 late larva M principally by its 
size. But it happens not unfrequently that there are other 
characters 'which may be employed. Colour may be to some 
extent considered, and in many cases the pupae can he recog* 
nised by their darker tinge. As a rule, also, the rudimentary 
feet and antenna) are in this stage much more distinctly 
visible, although sometimes ( e.gA. barodensis, A. limbata, 
Ac.) the very dark colour prevents this. Again, sometimes 
the fringes or hairs of the larva are absent from the pupa 
(e,g. t A, asplcnii , A. cotesii ), or the arrangement of the hairs 
or wax may differ (e.g., A , hirsuta ). On the whole, it is not 
difficult to decide whether a specimen is a larva or a pupa, 
though there are exceptions; of course, there can bo no doubt 
in those cases where the larval exuviae are seen on the dorsum 
of the pupa. 

I may here remark, in passing, that, as far as my experience 
goes, the Aleurodida differ from other Hoinoptera m being 
always on the under-surface of leaves. Coccida and Psyllida 
are found indiscriminately on leaves or twigs, and often on 
both upper and lower surfaces of a leaf; but 1 have never seen 
an Aleurodes except on a leaf, on the lower side—I mean, of 
course, a larva or a pupa. 

It remains to speak of an organ which is quite charac¬ 
teristic of this family, and which, more or less modified, is 
visible in every stage of growth after the egg. Viewing an 
Aleurodid larva or pupa with the naked eye, or with a lens of 
low magnifying-power, it is scarcely possible to distinguish it 
from a Goccid, especially of the section Lecanina, especially if, 
as sometimes happens (e.g., A » decipiens), there is a cleft in the 
abdominal extremity. But on applying a greater magnifying- 
power it is observed that, whereas in a Lecanid there are two 
minute subconical lobes visible on the abdominal dorsum, 
there is seen in an Aleurodid a minute orifice, more or less 
elliptical or subconical posteriorly, and more or less depressed, 
or even slightly convex, anteriorly. This orifice is partially 
closed by a plate which is hinged on the anterior edge of the 
orifice, bat does not extend altogether to the posterior edge. 
No author known to me has entered into any details regarding 
this organ; and yet, as it is persistent in one form or another 
from the earliest larval stage to the latest adult state, and is 
entirely characteristic of the family, it may be well to eluci¬ 
date it as far a* possible. Signoret merely remarks that in 
the adult there is on the last abdominal segment “ a kind o t 
elongated tubercle a! varying shape, apparently allied to the 
cornicles of Aphis 19 ; but he does not say anything about its 
presence in the earlier stages. I have not found any other 
author Who pays particular attention to this organ except My. 
B. T. Lewis (Joura, of Quekett Jlicr. Club, 1386), who 
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mentions it, and gives figures of it on the adult only; and Mr. 
J. W. Douglas, who, in the Entomologists* Monthly Magazine, 
1891, figures the organ on the pupa of J. rubicola . 

1 have in this paper noted carefully what seem to be 
specific variations in this organ, believing it to be quite a valid 
differentiating character. It consists of three parts. First, 
an orifice in the dorsal surface of the abdominal region, to 
which I have given the name of the “vaBiform orifice/* 
from its general outline. Secondly, a plate hinged upon the 
anterior edge of the orifice, which I call the “ operculum/’ 
and which does not entirely cover the orifice. Thirdly, a 
more or less slender, subcylindrical, tongue-like tube, which I 
call the “ lingula/* and of which the length varies consider¬ 
ably, being sometimes shorter than the operculum ( A./odiem ), 
sometimes very much longer (. A . decipiens ). In the adult 
stage the lingula, as a rule, does not project when at rest, the 
whole organ then appearing as a simple open tubercle on the 
abdominal dorsum; but in some species (e.g., .4. asparagi , 
and in all probability A, decipiem ) it protrudes as a con¬ 
spicuous cylindrical tongue. The lingula also very frequently 
bears some fine hairs or sets, varying from extremely minute 
to considerably long ones. 

I strongly incline to the belief that this organ is con¬ 
cerned with the secretion of 14 honeydew.’* The Aleurodida 
do not seem to produce this substauce in such quantities as 
the Coccida and the Aphidida , and the leaves which they 
attack are therefore usually less subject to be covered with 
black fungus than is the case with those families; but they do 

P roduce some. For example, Messrs. Riley and Howard, in 
meet Life , 1893, p. 316, observe of A. cornu , “The upper 
surface (of a leaf) is frequently attacked by a smut-fungus 
which is developed on the honeydew thrown down from 
the under-sides of the leaves above. The honeydew attracts 
numerous ants/’ In my paper " On the Honeydew of Coccida 
end the Fungus accompanying these Insects” (Trans. N.Z. 
Inst., 1886, p. 41), X drew special attention to this secretion 
end to the blackening of the leaves by it, and I described and 
figured an organ which I had actually seen employed in the 
prodnotion of honeydew in the species Gtenochiton elaocarpi , 
That species belongs to the Cocoid section Leoanina, and in 
that section, on the abdominal dorsum, there are always pre¬ 
sent ytwo snbtriangular projecting lobes, from between and 
beneath which the tubular organ just mentioned was •pro¬ 
truded whilst I was watching the specimen. I am convinced 
that the “lingula" of. Akurodm is homologous with the 
of Otenochiton , and that its function is the 
seydew. 
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mo that he is informed that “ something analogous [to the 
lingula] is found in certain Coleoptera adjacent to the genera¬ 
tive organs, and that they are regarded as of the nature 
of palpi/' But I think that the explanation which has just 
been given will be nearer the truth. 

As regards the waxy secretions of the Aleurodidat, I may 
say that, in my experience, they never take the form of solid 
homogeneous plates, as in some Coccida. Often, when an 
Aleurodcs pupa is lifted from a leaf, a ring of wax is left 
behind, and to the naked eye appears rather solid; but on 
close examination it is Been to be composed of adjacent tubes. 
The marginal fringes and dorsal wax of larv® and pup® are 
also not solid. On the other hand, I think they scarcely reach 
the same degree of fineness and “ fluffiness " as the secretion, 
say, of some Dactylopida or Acanthococcida, which seems 
really like soft cotton. In chemical composition, doubtless, 
the secretion of an Aleurodid will not differ from that of a 
Coccid. Amongst the species described in this paper, A. 
croceata has the most solid-looking marginal wax; but even 
in that close observation will detect a tubular structure. This 
fact arises from the character of the margin in the larva and 
pupa. The figures which I give show that the margin is never 
quite entire, but presents a “ crenulafced” appearanoe, more 
or less conspicuous. The * 4 crenulations" are merely the 
extremities of cylindrical tubes closely adjacent, each of 
which has the function of secreting wax, and this wax, there¬ 
fore, necessarily preserves the form impressed upon it at its 
origin. It does not necessarily follow that a crenulated 
margin always carries a fringe; for example, A. hinuta has 
deep crenulations but no fringe. 

A curious illustration of my remark just now, that the 
Aleurodidm affect only the under surfaces of leaves, and never 
(or scarcely ever) the upper surfaces, and therein differ from 
other Homoptera, has been furnished to me since this paper 
was written. Mr. C. Musson sent me, from the Kurrajong 
Hills, in New South Wales, some leaves of Syncarpia lauri - 
folia which were covered with numbers of very deep pits on 
the upper surfaces, the other aides being pressed out into con¬ 
spicuous elevations. Examining these with a lens, 1 found in 
each pit what seemed to be an Aleurodid pupa, looking dor- 
sally very much like that of A. melicyti. Wnen, however, I 
extracted one of these, I found that the rudimentary feet and 
antefin® were not enclosed in the pupa-case, but were very dis¬ 
tinctly free and active (the ventral surface of the insect being 
exceedingly convex); and on examination, under the micro¬ 
scope, no trace appeared of any variform orifice. Further, 
the extremity of each foot was furnished with a fan-shaped 
pad beneath the two claws* It was clear, therefore, that I 
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had to <lo with a Pay Hid, and not with an Aleurodid, a fact of 
which I had originally some suspicion when I saw the insects 
on the upper instead of the under surface of the leaf. But 
the very great dorsal similarity, at first sight, to an Aleurodid 
showed the necessity of much care before arriving at a 
decision. 

A paper on Alenrodida would be incomplete without some 
notice of the means available for destroying these injurious 
insects, or at least minimising their effects. They are very 
closely allied to the Coccida , and derive their nourishment from 
plants in the same way—through their rostral tubes; and a 
similar mode of combatting them will be available for both 
families. The most successful plan will therefore be, as for 
Coccida , applications of kerosene emulsion in the form of 
spray. I Bee no reason why the formula used against Coccids 
should not be good against Aleurodids. That formula is as 
follows: Take of common soap, |lb.; kerosene, 2 gallons; 
soft water, 1 gallon. First dissolve the soap in the water, 
heated to boiling, then add the kerosene, and chum the 
mixture until a creamy fluid results, which thickens on cool* 
ing. Dilute with nine or ten (or, for tender plants, twelve to 
fourteen) times the quantity of water. Apply in the form of 
the finest possible spray by using one of the different kinds of 
4i cyclone 0 nozzle, in dry, and preferably cloudy, weather, re¬ 
peating the dose after about ten days. 

The foregoing formula was recommended by me several 
years ago in my “ Scale-Insects of New Zealand, 1 * and I have 
not seen any reason since to change it. 

The process just mentioned is intended for the larval and 
pupal states of Alenrodida , and will undoubtedly require some 
care on account of the habit (already noted) of these insects 
to attach themselves almost, if not quite, exclusively to the 
under-sides of leaves, where it is, of course, difficult to get at 
them. In the case of such trees as orange, or tall plants like 
sugar-cane, the trouble is less than with low«growing plants 
such as tomato, cabbage, or tobacco. Still, the spray may be 
made to reach even these satisfactorily. 

When the Aleurodids are in their adult stage they may be 
treated like Aphides on roses or other plants, and tobacco- 
water, or soapsuds, or the well-known 41 Gishurst compound M 
may be used. If not over too large an area, advantage may be 
taken of their habit of, rising on the wing in numbers when 
the phmt is disturbed, and then after a few minutes settling 
While in the air they may be easily caught, some¬ 
times in hundreds, in an ordinary entomological net, and 
destroyed. 
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Genus Alkukodeb, Latreille. 

Insects attacking plants, oviparous ; metamorphosis incom¬ 
plete; fixed in the earlier stages to leaves, free and active in 
the adult stage, when they usually have a habit of rising in 
a cloud when disturbed and settling again after a short 
time. 

Adults of both sexes having four wings, which are usually 
floury, and may be immaculate or spotted or patched. Antennas 
of seven joints. Eves reniform (or more seldom divided), the 
anterior segment the smallest; two small simple ocelli be¬ 
tween the eyes. Mouth-parts consisting of a conical or sub- 
conical protruding rostrum, at the end of which are three 
tubular suctorial set&,and beneath tho rostrum is an elongated 
subcylindrical free mentum; the mouth and digestive organs 
are present in both adult sexes. First two joints of the an¬ 
tennae small and simple; remaining joints long, slender, and 
numerously ringed; the last joint terminates in two minute 
spines. Feet long and slender, none of the joints being much 
thickened; tibia usually about twice as long as the tarsus; 
tarsus two-jointed, ending with three claws, of which the me¬ 
dian is small and spiny. Abdomen in both sexes bearing 
dorsally on the last segment a more or less tubercular (honey- 
dew) organ composed of an orifice, an oporculum, and a 
lingula; the lingula usually concealed, sometimes projecting, 
Genitalia terminal; genitalia of female conical, more or less 
acute, divided into two sections, between which is the ovi¬ 
positor; genitalia of male forcipate, enclosing tho penis. Wings 
exhibiting in each only a single median vein with one basal 
posterior branch; the wings are carried flat at rest. 

Pup® enclosed in more or less transparent chitinous cases* 
of. elliptical form, convex above, flat beneath. Rudimentary 
antenna, feet, and wings enclosed, and in many cases visible 
through the case. Rostrum and seta protruded. Pupa-case 
naked, or bearing hairs or spines, which may carry more or 
less of dorsal wax or meal; margin composed of adjacent 
tubes, from the ends of which may be produced a fringe of 
waxy threads, varying in length and in solidity; this fringe is 
sometimes replaced by a ring of wax more or less thick and 
elevated; sometimes the fringe is entirely absent. On the 
abdominal dorsum is an (honeydew) organ similar to that of 
the adult, but usually less tubercular; the lingula may pro* 
trude or be obsolete. 

Larvae elliptical, usually flat and thin; sometimes enclosed 
in chitinous cases, which are discarded on changing to the 
pupal state. Organs in the earliest stage not usually recog¬ 
nisable* but becoming faintly visible with the growth of the 
insect. Dorsal abdominal organ as in the pupa. 
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Eggs elliptical, with a short peduncle for attachment to 
the leaf. 

The relationship between Aleurodes and a Coccid of the 
seotion Leeanirue, or a Psyllid of the section Triozina, is very 
noticeable in the earlier states; and the principal character 
by which it can be distinguished is the vasiform orifice, which 
has its counterpart in a Lecanid in the abdominal lobes, and 
in a Triossid in the “ anal ring" (see my paper on PsyliUla, 
Trans. N.Z. Inst., 1889). Another, but less conspicuous, 
difference is in the feet: in a Lecanid there is but a single 
claw, and in a Psyllid the two daws have beneath them a 
fan-shaped pad. The adult Aleurodes differs from Coccids in 
the possession of four wings in both sexes, and from Psyllids 
in the single median vein of both wings. 

For a reason of which 1 am not aware, the word “ Aleu¬ 
rodes” has been treated by all authors as feminine. I have 
not thought it worth while to disturb the arrangement. 

1. Aleurodes abutilonea, Holdeman. Joum. Amer. Hoc. 
Sci. and Arts, 1850, 2nd ser., p. 108. 

2. Aleurodes aoeris, Geoffroy. Chcmmaceris ovatus, Geoff., 
Hist. abr. des Insectes, 1764, p. 809; Aleurodes acei'is, 
Barensprung, Zeit. fur Zool. Alton und Burm., 1849, 
p. 176; Bouoh6, Entom. Zeit. Stett., 1861, p. 108; Frauen- 
fold, Verh. Zool.-Bot.-Gesellsch., Wien, 1866, p. 795; 
Signoret, Ann. de la Soc. Entom. de France, Dec., 1867, 
p. 894. 

3. Aleurodes aepim, Goldi. Mittheil. Schweitz. Entoui.- 
Gesellftch., vii., 1886, p. 280. 

4. Aleurodes asparagi, Lewis. Jouru. Quek. Micr. Club, 
1895, p. 88.; Bep. Ealing Soc., 1898, p. 1. 

6. Aleurodes asplenii, Maskell. Trans. N.Z. Inst., 1890. 
vol. xxii., p. 178. 

Vasiform orifice Buboonical; operculum small; lingula 
moderate, clavate. 

6. Aleurodes aveUanst, Signoret. Ann. de la Soc. Entom. 
de France, Dec.,.1867, p. 385; Douglas, Ent. Mo. Mag., 
1894, vdl.xxx., p. 154. 

7. Aleurodes banksUs, MaskeU, sp. nov. Plate XXV.-l. 

. Larva brown, elliptical; length about fam. Margin dis- 
tKWtly granulated, but bearing no fringe. Abdominal seg¬ 
ments fairly distinct. Dorsuiu bearing, within the margin, a 
row of longwh, strong spines, of which four, on the anterior 
region, ektend beyond the margin; also, on the anterior 



424 Transactions* — Zoology , 

thoracic region, six other spines in two rows; the extremities 
of all these spines are dilated into three minute spicules. 
Vasiform orifice with regularly convex sides and end, the 
anterior edge concave; operculum moderate, subcircular; 
lingula obsolete. 

Pupa-case intense glossy black, flattish, elliptical; length 
about ^in. Abdominal segments moderately distinct. Margin 
crenulated, but less conspicuously than in the larva; there is 
sometimes a small fragmentary waxy fringe. Dorsum bear¬ 
ing rows of short fine hairs in place of the strong spines of 
the larva. 

Adult form unknown. 

Bab . In Australia, on Banksia integrifolia and on Gallis - 
temon linearis . My specimens were sent from Melbourne by 
Mr. C. French. 

8. Aleurodes barodensis, Maskell, sp. nov. Plate XXV.—2. 

Eggs orange-coloured, rather large, oval, pedunculated; 
length about x ^in. The eggs and empty shells are found in 
large numbers on the leaf. 

Larva dark-brown, becoming later almost black; elon- 

S ated elliptical; slightly convex; abdominal segments fairly 
istinct; length about ^in. Margin minutely crenulated, ana 
bearing a short white waxy fringe, which is frequently very 
fragmentary or absent. Dorsum bearing, within the margin, 
a row of about thirty-two small simple circular pores; within 
these is a transverse row of four on the anterior thoracic 
region, another transverse row of four on the anterior ab¬ 
dominal region, a longitudinal row of four on each side of the 
abdomen, and one on each side of the vasiform orifice. Vasi- 
form orifice subcorneal, the posterior extremity slightly pro¬ 
duced ; operculum short, rounded, subconical; lingula cylin¬ 
drical at the base, afterwards widened, finally tapering, not 
quite reaching the edge of the orifice. 

Pupa-case very dark-brown or glossy-black; very elon¬ 
gated, elliptical, with sides nearly straight, the width only 
about one-third of the length. Dorsum sometimes slightly 
convex, sometimes flat, sometimes slightly concave; ab¬ 
dominal segments indistinct. Vasiform orifice apparently as 
in the larva, but difficult to make out on account of the very 
dark colour of the case. Margin crenulated, and bearing a 
very elegant, long, snowv-white fringe of slender waxy eylim 
dried tubes. There is frequently some white powdery meal 
on the dorsum, which probably bears pores as in the larva, 
but it is most difficult to detect them. The ventral surface is 
flat, brown; the rudimentary organs are not distinct, owing 
to the dark colour. 

Adult form unknown. 
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Hub . In India, on Sacclmrum officinale . My specimens 
were sent by Mr. Cotes, late of the Indian Museum, Calcutta, 
from B&roda. He informed me they were rather damaging to 
the sugar-cane in those parts. 

The very elongated form is distinctive, besides the black 
colour. 

9. Aleurodes bergii, Signoret. Ann. de la Soc. Entom. de 
France, Dec., 1867, p. 395. 

10. Aleurodes brassies, Walker. Catal. of Homopt. in Brit. 
Mus., p. 1092; Koch, Pflanzenl&uso, p. 326; Frauenfeld, 
Verb. Zool. -Bot. -Gesellsch, Wien, 1867, p. 794; Douglas, 
Ent. Mo. Mag., 1895, vol. xxxi., pp. 68, 97. 

11. Aleurodes capress, Signoret. Ann. de la Soc. Entotn. 
de France, Dec., 1867, p. 384. 

12. Aleurodes carpini, Koch. Die Pflanzenliiuae, Aphiden, 
1857, p. 395; Signoret, Ann. de la Soc. Entom. de France, 
Dec., 1867, p. 382; Douglas, Ent. Mo. Mag., 1895, vol. 
xxxi., p. 117. 

13. Aleurodes oerata, Maskoll, sp. nov. Plate XXVI.—1. 
Larva yellow, flattish, elliptical, with a slight constriction 

near the posterior extremity; length about Dorsum 

hairless, but there are Borne scattered, extremely minute 
simple circular pores which produce a small quantity of white 
meal, and this sometimes rises into small lumps of felted 
threads. Margin thickened, formed of closely adjacent cylin¬ 
drical tubes, the ends of which form minuto orcnulations, from 
which springs a fringe of moderately long white wax. Vasi- 
form orifice subcorneal, with concave anterior edge and emar- 
ginate sides; operculum regularly subelliptical; lingula not 
quite reaching the end of the orifice. 

Pupa^case orange-yellow; outline as in the larva, but 
rather more convex; length about ^yin. Dorsum hairless, 
but bearing many small simple circular pores, not set closely 
together; from these pores is produced a quantity of white 
wax much more plentiful and solid than in the larva; some¬ 
times it forms only a thick, nearly homogeneous shell cover¬ 
ing the insect; in other cases it is produced in several curling 
and irregular more or less cylindrical processes; in others 
Again^ several pupa are covered by one agglomerated mass. 
Margin as in the larva, and bearing a similar white fringe, 
amongst the tubes of which are some slender threads longer 
than the fringe; On turning over the pupa-case the rudi¬ 
mentary organs are clearly visible. 

Adult form unknown, 
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Hob. In Now Zealand, on Fagus memicsii. My speci¬ 
mens were sent by Mr. Baithby, from Reef ton. 

This handsome form may be easily mistaken for a Coccid. 
It is typical of the family in'this respect; that the pupa is dis¬ 
tinguishable from the larva principally by size and the larger 
quantity of waxy matter. 

14. Aleurodes Citri, Riley and Howard (Ashmead). Insect 

Life, 1898, p. 219. 

16. Aleurodes comata, Haskell, sp. nov. Plate XXVI.—2. 

Eggs yellowish-brown, elliptical; length about r £ 0 in.; 
peduncle rather short. 

Larva yellow; somewhat thick, flattish, regularly ellip¬ 
tical ; length about ^in. Dorsum bearing four longish fine 
hairs, of which two are on tho cephalic region and two dose 
to the vasiform orifice. Margin entire, uot thickened, bearing 
a row of rather long, strong hairs, sixteen on each side, aua 
two shorter ones at the abdominal extremity. Rudimentary 
eyes dark-red, tubercular, may be made out. Vasiform ori¬ 
fice broad, short, subelliptical; operculum short, transversely 
divided; lingula obsolete. 

Pupa-case yellow; elliptical; length about jfoin. The dor¬ 
sal four hairs as in the larva, and there is usually a small 
quantity of dorsal white meal. Abdominal Segments indis¬ 
tinct. Margin with wide, shallow crenulations; marginal 
hairs as in the larva. Vasiform orifice, operculum, and lin¬ 
gula as in the larva. On turning over the pupa-case the rudi¬ 
mentary feet, antennas, Ac., are clearly visible. 

Adult of general normal form; length of body about ^gin. 
Head and thorax dark-yellow. Abdomen lighter yellow. Geni¬ 
talia brown. Wings narrow, grey; nervure straight; the basal 
branch very short, almost obsolete; margins of wings minutely 
serratulate, each serration bearing a minute spine; on the 
anterior edge of the hind-wing are four very fine hairs. The 
fore-wing bears four faint brownish patches difficult to dis¬ 
tinguish ; they form almost two transverse bands, but do not 
seem to meet at the nervure. Genitalia of male and female 
normal; each arm of the forceps of the male bears a few short 
hairs. 

Bab. In Fiji, on a gramineous plant unknown to me. My 
specimens ware sent by Mr. B. L. HolmeB. 

This species may be distinguished by the marginal aud 
dorsal hairs of the larva and pupa. Something similar may 
be seen in A. citri, Biiey and Howard, as figured in Insect 
Life, 1898, p. 219; but that species has four cephalic and 
four posterior long dorsal hairs; its wings are immaculate, 
wad the adult male bears remarkable tufts of wax on the 
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abdomen; the serrations of the wing-margins are also dif¬ 
ferent. 

16. Aieurodea comi, Haldeman. Journ. Amer. Soc. Sci. 
and Arts, 1860, p. 108; Signorct, Ann. de la Soc. Ent. de 
France, Pec., 1867, p. 398. 

17. Aieurodea ooteaii, Haskell, sp. nov. Plate XXVII.—1. 
Larva yellow, the median region darker than the margin ; 

form elliptical; length about ^in. In the earliest state only 
very faint indications of the insect itself appear, and the 
whole is very thin and flat; later on the enclosed future pupa 
begins to be visible, and the ventral surface becomes more 
convex ; the eyes also appear. The larval integument becomes 
too small for the growing iusect, and splits longitudinally; 
and in the early pupal state it may be seen attached along the 
dorsal edges of the pupa-case. Margins somewhat thickened, 
idle adjacent tubes forming minute crenulations, and within it 
the dorsum bears numbers of very small circular pores; from 
these and from the marginal tubes is produced a quantity of 
white waxy matter, some of which covers the dorsum in 
scattered patches, and the rest spreads out round the larva in 
a very long fringe of delicate threads, frequently much longer 
than the insect itself. This waxy matter is very brittle, and, 
as a rule, the whole surface of a leaf is powdered over with 
the fragments, making the leaf look as if mildewed. 

Pupa-case, in the earliest state, scarcely distinguishable 
from the late larva; afterwards, as the insect grows, it be¬ 
comes much thicker. The form remains elliptical; the length 
reaches about Xin. The dorsal disk is slightly convex, 
flattened towards the margin; it is larger than the ventral 
disk, and slightly overlaps the sides, which are vertical. The 
hollow thus formed is covered by a ring of thin white wax, 
and there is also a plate of wax beneath the ventral surface; 
portions of this ring and of the plate are frequently seen 
amongst the long threads of the larva, The pupal margin is 
eremuated, but bears no fringe, and the dorsum has no pores 
or wax. The outline of the enclosed pupa may be made out 
indistinctly on the dorsum, and the rudimentary organs vent- 
railv on turning over the ease. Variform orifice subcorneal, 
with regularly convex sides, the anterior edge concave; oper¬ 
culum subelliptioal; Lingula very short, not extending beyond 
the operculum. 

Adult form unknown. 

Sab. In India, on Bom. My specimens were sent by Mr. 
totes, late of the Indian Museum, Calcutta. They came from 
Belnchistan. I have named the species after him. 
The overiappiug of the sides by the dorsal disk of A . cctmi 
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is found also in ft New Zealand species, A . fagi, Maskell, 
1889; but that insect has no fringe, and the margin bears 
twenty-four hairs. 

18. Aleurodes croceata, Maskell, sp. uov. Plate XXVII.—2. 

Larva light-brown, thin, flattish, elliptical; length about 

Ain. Dorsum bearing two spines on a level with the rostrum, 
but no others, nor any hairs. Margin deeply crenulated, 
truncate at the posterior extremity, where there are two 
rather long setae. Fringe absent, or very fragmentary. 

Pupa-case dull-black, elliptical; dorsum convex; length 
about Jfcin.; abdominal segments fairly distinct. Dorsum 
apparently without hairs or spines. Margins deeply crenu¬ 
lated, and surrounded by a mass of yellow wax, which is com¬ 
posed of slender tubes so closely adjacent as to be almost 
homogeneous; this fringe is not flat, but has the internal 
edge elevated, so that the pupa-case looks raised up on a 
sloping yellow ring. Vasiform orifice small, subconical, with 
a very convex anterior edge; operculum nearly covering the 
orifice; lingula short, subcylindrical. 

Adult form unknown. 

Hab . In Australia, on Styphclia (Monotoca) eltiptica. My 
specimens were sent by Mr. Froggatt, from Botany, near 
Sydney. 

The sloping yellow waxy ring will readily distinguish this 
species in tne papal state. This ring is so nearly homogene¬ 
ous that it looks quite glassy and solid. 

19. Aleurodes decipiens, Haskell, sp. nov. Plate XXVIII.-—1. 

Larva yellow, with often a pinkish tinge ; elongated ellip¬ 
tical, the width about two-fifths of the length; dorsum slightly 
convex; length about ^in. Faint indications of the future 
pupa may be discerned. Dorsum hairless, but covered with 
great numbers of rather conspicuous though not much elevated 
pustules, which are larger towards the margin than on the 
median region. Margin slightly thickened, composed of ad¬ 
jacent tubes whose ends form crenulations, from which spring 
short curling cylinders of wax usually not set closely together* 
Abdomen distinctly cleft from the vasiform orifice to the pos¬ 
terior margin, where there is a short seta on each side o! the 
cleft. Vasiform orifice conical, very much elongated, the 
anterior edge concave, sides emarginate, nearly one-half the 
length of the cleft; operculum subcircular; lingula excessively 
long, but not extending beyond the orifice, cylindrical at the 
base, then somewhat dilated, then tapering to a point where 
there are two rather long setae; the dilated portion of the 
lingula is covered with very minute dots, which may perhaps 
he fine hairs. 
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Pupa-case not observed with certainty, but amongst several 
larvas on the leaves sent there is one pupa which may possibly 
belong to this species. It is yellow, elliptical, flattish; length 
about gtgin.; margin and marginal cylinders as in the larva. 
Dorsum covered with meat numbers of pustules, smaller and 
less conspicuous than those of the larva, and bearing also six 
short spiny hairs, one on each side of the rostral region, one 
on each side of the thoracic region, and one on eacn side of 
the vasiform orifice; also eight transverse rows of minute 
circular pores on the cephalic and thoracic regions. The 
abdomen is distinctly cleft, and there are two short sette at 
the posterior extremity. But the vasiform orifice differs from 
that described above: it is subcircular, with a concave anterior 
edge; operculum rbomboidal; lingula very short, not extend¬ 
ing beyond the operculum. The rudimentary antenme and 
feet may be made out with moderate clearness. 

Adult form unknown. 

JE lab. In Australia, on Styphclia (Monotoca) elliptica. My 
specimens were sent by Mr. Froggatfc, from Botany, near 
Sydney, in company witn A. croceak i. 

The principal feature of the larva of this species is its 
remarkable resemblance to a Coccid of the section Lecanince . 
At first sight the abdominal cleft seems to point directly to a 
Lecanium, and the characters of the dorsum and the margin 
might also be Lec&nid; but an examination of the very peculiar 
vasiform orifice and its lingula shows that it is clearly Aleurodid. 
I have thought it well to indicate by the specific name the de¬ 
ceptive nature of the general appearance. If the pupa above 
described belongs to A. decipicns , it will be exceptional from 
being smaller than the larva; as for the differences in the 
dorsal hairs and vasiform orifice, they may be unimportant. 

20. Aleurodes dubia, Hegeer. Beitrag zur Nat urges, dor 

Jus., 1869, p. 14; Bignoret, Ann. de la Soc. Entom. de 

France, .Dec., 1867, p. 892. 

21. Aleurodes erigerontis, Maskell, sp. nov. Plate 
XXVIII.—2. 

Larva not observed. 

Pupa-ease pale-yellow, flattish, elliptical; length about 
jjUn. Abdominal segments moderately distinct. The en¬ 
closed pupa is brownish, and faintly discernible dorsally; ou 
turning over the case the rudimentary feet and antennas may 
be made out, but confusedly. JIargin composed of slender 
tiibes, giving it a fluted appearance, their ends forming ipinute 
emulations ; it bears a snort fringe of white, straight cylin¬ 
ders of wax, which is frequently very fragmentary. Dorsum 
hairless, but exhibiting within the margin a row all round of 
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small tubercular papillae, set rather closely together; from 
these spring moderately long, curling, white waxy cylinders, 
which are extremely brittle, and therefore frequently, broken 
off. Within this series the dorsum has eight large circular 
orifices, two on the cephalic, four on the thoracic, and two on 
the abdominal regions. Vasiform orifice elongated, conical, 
with emarginate sides, and a deeply bifid apex; operculum 
elongated, conical, with emarginate sides, and end rounded; 
lingula moderate, extending a little beyond the operculum, 
its outer end clavate and emarginate. Eyes red, reniform; 
after treatment with reagents they appear fluted at the base. 

Adult form unknown. 

Hab. In Mexico, on Erigeron »p. My specimens were 
sent by Mr. T. D. A. Cockerell. 

This species is closely allied to A. nicotians, described 
below; but differs in the number and arrangement of the 
large dorsal orifices, in the vasiform orifice, mid in the absence 
of lateral depressions. 

22. Aleurodes eugenise, Maskell, sp. nov. Plate XXIX.—1. 

Larva dull-white or grey, or slightly yellowish; form 
roundly elliptical, the anterior edge very sligntly compressed; 
dorsum scarcely convex; length about A,in. Dorsum marked 
with very delicate radiating striae. Margin without either 
fringe or hairs, and not at all thickened, but finely fluted' 
and minutely crenulated. Three marginal depressions and 
radiating dorsal patches as described below in the pupa. 

Pupa-case very pale yellow, or greyish; dorsum very 
sli ghtly convex; form roundly elliptical or subcircular; length 
about ^jin. as a rule, but reaching ^in. The enclosed pupa 
is conspicuous dorsally, dark-brown, the segments fairly dis¬ 
tinct ; on turning over the case the rudimentary feet may be 
made out rather confusedly, and the antenne more faintly. 
Dorsum of the case marked with radiating stris, more clear 
than those of the larva; these strisB are most conspicuous 
near the margin, which is not at all thickened, nearly entire, 
but marked with narrow but deep channels dividing it into 
broad segments. At three points in the margin there are 
email concave depressions, one at each side opposite the 
rostrum, and one at the abdominal extremity. Corresponding 
with these, on the dorsum, are three very faint radiating 
dotted patches: when viewed by transmitted light, these 
patches are seen to be formed of a lace-like pattern, with 
small irregular cells, and at their extremity they end in a 
circular orifice deeply crenulated; the anterior pair extend 
from the rostrum to the margin, the posterior one from the 
vasiform orifice to the margin. Vasiform orifice with straight 
anterior edge, sides and end regularly convex; operculum 
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nearly covering the orifice, and of similar form ; lingula short, 
almost regularly cylindrical, scarcely extending beyond the 
operculum. There is no marginal fringe, nor are tbero any 
dorsal or marginal hairs. 

Adult form unknown. 

Hub. In India, on Eugenia jambolnna. My specimens were 
sent by Dr. Alcock, Superintendent of the Indian Museum, 
Calcutta. From the great numbers on the leaves it would 
seem that the insect is injurious. They came from Poona. 

A short description of this insect was sent by me to Dr. 
Alcock for insertion in “ Indian Museum Notes ”; but I have 
included it again here in order to note the distinctions 
which separate it, firstly from A. eugenics, var. aurantii, next 
described, and secondly from A. citri (Ashmead), Riley and 
Howard, Insect Life, 1898, p. 219. As to the first, my 
descriptions and figures will suffice. From A. citri the species 
differs in the entire absence of marginal and dorsal hairs in the 
larva and in the three radiating lace-work patches, of which no 
mention is made by Riley and Howard, but which are con¬ 
spicuous characters of A. eugenias. 

This insect and its variety, with A. citri, A. melkyti, and 
others, may be placed in a scries of which A. proletella, Linn., 
may be taken as the type. 

23. Aleurodes eugenise, Maskell, var. aurantii, var. nov 
Plate XXIX.—2. 

Larva very pale-yellow, sometimes almost white; form 
roundly elliptioal, fiattish; length about ^in. Dorsum stri¬ 
ated, but idle striations are very faint, except near the margin. 
Margin not at all thickened, finely fluted and crenulated, 
bearing no hairs or fringe. There are three small marginal 
depressions and three dorsal patches, as in the pupa. 

Pupa-ease very pale-yellow, roundly elliptical or sab- 
circular, fiattish and thin; length about j^in., reaching some- 
• times as much as j^in. The enclosed pupa is only faintly 
discernible dorsally, rather darker than the case, the abdo¬ 
minal segments moderately distinct; on turning over the case 
the rudimentary organs are less confused than in A. eugenics . 
Dorsum of the ease very finely marked with radiating striae, 
which axe a little more conspicuous near the margin. Margin 
hot thickened, almost entire, divided by deep narrow channels 
into segments narrower than those of A. eugenics. There are 
three marginal depressions, two opposite the rostrum and one 
at the abdominal extremity, and three radiating patches 
terminating at thebe depressions; the patches end (as in the 
type) in orenulaied drooler orifices, but are composed of great 
manner* ofyety minute circular pores or dots, which do not 
form a lace-wooc pattern. Variform orifice subtrapeeoidal or 
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subelliptical, broader than long; operculum nearly fitting 
the orifice; lingula very short, cylindrical with a dilated end, 
sometimes obsolete. 

Adult form unknown. 

Hob. In India, on Gitrus aurantium. Mr. Cotes, late of 
the Indian Museum, Calcutta, sent me some orange-leaves 
from “ North-west Himalayas," thickly covered with this 
insect. 

I attach this as a variety to A. eugenia on account of the 
similarity in several respects, notably in the dorsal radiating 
patches, though it differs in some others. It has none of 
the marginal or dorsal characters of A. citri, Riley and 
Howard. 

24. A leu rode* fagi, Maskell. Trans. N.Z. Inst., 1889, vol. 

xxii., p. 175. 

25. Alenrodes fllicum, Goldi. Mittheil. Schweitz. Entom. 

Gesellsch., 1886, p. 247; Douglas, Ent. Mo. Mag., 1891, 

p. 44. 

26. Alenrodes floooosa, Maskell, sp. nov., Plate XXX.—1. 

Larva: and pups covered, either singly or in colonies, with 
more or less of white flocculent matter. 

Larva dull-yellow, elongated elliptioal; dorsum very 
slightly convex; length about ^in. The tubes of the margin 
end in very minute crenulations, and bear a white, almost 
always very fragmentary, waxy fringe. The dorsum bears 
eight strong spines in pairs; the three pairs on the cephalic, 
thoracic, and anterior abdominal regions are rather broadly 
lanceolate; the pair close to the vasiform orifice are cylindri¬ 
cal. The larval exuvias are found, as described below, at¬ 
tached to the pupa-case. 

Pupa-case dull-yellow, elliptical; dorsum slightly convex; 
the enclosed pupa brownish, moderately distinct; length about 
3 >jin. to ^,in.; the median region over the pupa iB more con- 
vex than the margins. Margin composed of adjacent tubes 
forming conspicuous crenulations, which bear, besides the 
flocculent matter, a moderately long fringo of straight white 
waxy tubes. Dorsum bearing six long slender spines in pairs; 
one pair is on the thoracic region, another pair close to the 
vasiform orifice, and a third pair near the abdominal extremity; 
this last pair frequently bear a pencil of white wax (as shown 
in my figure). These spines are not laneeolate but cylindrical, 
with tubercular bases. The larval exuvitB seem to be at¬ 
tached to the pupal dorsum by the two thoracic long spines, 
and as the larval and pupal oolours are the same it is easy to 
mistake the lanceolate larval spines as belonging to the pupa. 
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Vasiform orifice twice as broad as long, anterior edge ooncave, 
posterior edge nearly straight, sides rounded; operculum 
short, broad, subelliptic&l; lingula obsolete. 

Adult form unknown. 

Halt. In Jamaica, on Lignum vita , in company with A. 
stellata (described below), which is frequently seen entangled 
in the flocculent mass of A . floccosa. My specimens were sent 
by Mr. Cockerell. 

The dorsal spines (differing in the larva and the pupa) will 
distinguish this species. Perhaps, when the adult is Known, 
the insect may be found to be an Akurodicus , in which genus 
A. attona, Morgan, and A. cocois, Curtis (also West Indian 
species), produce masses of flocculent matter. Clearly, how¬ 
ever, the organs which I have described separate A. floccosa 
from these two; and I find no mention anywhere of the carry¬ 
ing in them of the larval exuvias on the pupal dorsum, surely an 
important character. 

37. Alenrodes fodiens, Maskell, ap. nor. Plate XXX.—2. 

Larva dull - yellow, fiat, elliptical; length about ^in. 
Dorsum faintly striated transversely. Margin very minutely 
crenulated, and bearing no fringe or hairs. 

Pupa-case dull-yellow, flat, almost circular; diameter 
about {lyin. Enclosed pupa clearly discernible, of a darker 
colour than the case; abdominal segments distinct. The 
case is marked with radiating strife, but there are no tubercles, 
hairs, or pores, nor any radiating patches. Margin slightly 
thickened, almost entire; no marginal hairs or fringe. Vasi- 
form orifice subconical, anterior edge slightly ooncave, sides 
rounded, apex a little produced; operculum subtrapexoidal, 
covering about half the orifice; lingula very short, not extend¬ 
ing beyond the operculum, frequently obsolete. On turning 
over the case the rudimentary feet and antenna are clearly 
visible: in a late stage the eyes also become very distinct. 
The puptB excavate rather deep pits in the surface of the leaf, 
on the under-side, just large enough to hold the case; on the 
upper side of the leaf there is a corresponding elevation. 

Adult form unknown. 

Hob. In New Zealand, on Drimys axillaris. My speci¬ 
mens were sent by Mr. R. R&ithby, from Beefton. 

The formation of pits in the leaf is characteristic of this 
species. In this proceeding it resembles the Gocdd insect, 
SkisococcHS fossor, Maskell, 1883, which acts in a similar 
manner on mntalusn cunmtujkamii ; and the Aleurodes may 
very easily be mistaken at first sight for a Oocoid. I have no 
idem, of the manner in which this excavation is performed, or 
of the organs -which may be. employed in it. I have remarked 
on tibia point frequently in my papers on Coccida when refer- 
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ring to several species of that family which burrow more or 
less deeply into leaves or twigs. 

26. Aleurodes fragariae, Walker. List of Homopt. in Brit 
Mus., 1851, 1092; Signoret, Ann. de la Soc. Ent. de 
France, Dec., 1867, p. 883. 

29. Aleurodes fraxlni, Signoret. Ann. do la Soc. Ent. de 
France, 1867, p. 386. 

80. Aleurodes goyabse, Goldi. Mittheil. Schwoitz. Entotu. 
Gesellsch., 1886, vii., p. 248. 

81. Aleurodes hirsute, Haskell, sp. nov. Plate XXXI.—1. 
Larva pale-yellow, very thin and flat, elliptical; length 

about -fain. Dorsum bearing about twenty-eight rather long 
slender spines, which may be considered as arranged in two 
series, one submarginal, the other median; the extremities 
of these spines are dilated, and bear three very minute spicules. 
Margin distinctly crenulated, but the tubes arc very indistinct; 
there is no fringe; there are three small marginal depressions, 
one on each side opposite the rostrum, and one at the 
abdominal extremity. 

Pupa-case pale-yellow; elliptical, the cephalic region 
somewhat acuminate; length about j^in. The marginal 
region is flat and» thin, the portion covering the pupa con¬ 
siderably convex; the enclosed pupa is clearly visible. The 
margin is as in the larva, with three depressions; there is 
no fringe. The dorsum bears, just within the margin, a 
series of very long slender cylindrical spines, forty-eight in 
all; there is a second series of about sixteen (eif^ht on each 
side) following the base of the median convexity; and a 
third of six or eight on the median region; the ends of 
most of these spineB are dilated as in the larva. Vaaiform 
orifice roundly subconieal, with slightly concave anterior 
edge; operculum similar, nearly covering the orifice; lingula 
apparently obsolete. Rudimentary feet and antennae indis¬ 
tinct. 

Adult form unknown. 

Hob. In Australia, on Acacia lougifoUa. Specimens sent 
by Mr. Eroggatt, from Sydney. 

This species seems to approach A. phillyrea, Holiday 
(Enters, mag., 1885, p. 119), but differs in the absence of a 
waxy fringe, and in the arrangement and the length of the 
dorsal spines. Signoret (Ann. de la Soc. Ent. de France, 
Deo., 1867, p. 889) says of A. phillyrea that the “ tubes of 
the fringe are so conspicuous as to make it difficult to see 
the spines, and it is only with a good light that these can be 
made out.” This is Certainly not the case with A. hinuta. 
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82. Aleurodes holmesii, Maskell, sp. nov. Plate XXXI.—2. 

Larva dull-yellow, elliptical, flattish; length about ifoin. 
Margin thickened, almost entire, the crenulations being very 
minute and confused. Dorsum bearing, on the thoracic 
region, six strong rather short spines; of these, two are 
median, the four others submarginal. In the earliest state 
there is no fringe, but in the latest stage there is a fragmen¬ 
tary short fringe of white wax. 

Pupa-case dull-yellow, rather lighter coloured than the 
larva; form elliptical, flattish, and rather thick; length about 
Ain. Abdominal segments moderately distinct. Dorsum 
bearing a submarginal series of strong short spines; two of 
these on the cephalic region and four on the posterior ab¬ 
dominal region are large and conspicuous, the other eight 
(four on each side), on the thoracic region, are smaller. From 
these spines is produced a quantity of white waxy secretion, 
which is very fragmentary, often entirely absent; it scarcely 
ever seems to completely cover the dorsum. Margin very dis¬ 
tinctly and conspicuously crenulated with large thick seg¬ 
ments ; these produce a fringe of closely-adjocent waxy tubes, 
which at first is fiat, then becomes a rather thick ring or 
cushion, and at last becomes so thick as to raise the pupa 
somewhat high above the leaf, and then it seerns as if resting 
on a very elegantly-fluted white wall; vasiform orifice sub- 
elliptical, with concave anterior edge and broadly-rounded 
sides and end; operculum broad and short, the posterior edge 
concave; lingula very long, extended beyond the orifice, sub- 
cylindrical, with emarginate sides and compressed extremity, 
the end rugose, with four rather long and many very short 
seta or hairs. 

Adult form unknown. 

Hah. In Fiji, on P$idinm sp. My specimens were sent 
by Mr. B. L. Holmes. 

The arrangement of the dorsal spines, and the peculiar 
lingula, will distinguish this species. 

33. Aleurodes imxnacul&ta, fiegeer. Beitrag zur Naturges. 

der Insekt., 1655, p. 3; Signoret, Ann. de la Soc. Ent. de 

France, Dec., 1867, p.390; Douglas, Ent. Mo. Mag., 1884, 

p. 210. 

34. Aleurodes jelinekii, Frauenfeld. Verh, der Zool.-Bot. 

Geselisoh., Wien, 1867, p. 799; Signoret, Ann. de la Soc. 

Entom. de France, Dec., 1867, p. 893. 

35« Aleurodes laeerda, Signoret. Ann. de la Soc. Entom. 

de France, 1883, p. 63. 

88> Aleurodes lauri Signoret. Ann. de la Soc. Entom. de 

France, 1888* p. 68, 
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87. Aleurodes limbeta, Haskell, sp. nov. Plate XXXII.—1. 

Larva dark-brown, flat, elliptical; length about ^in. 
Dorsum hairless. Margin crenulated, but without fringe. 

Pupa-case very dark-brown, or intense black, with the 
marginal region lighter coloured; form elliptical; dorsum 
convex; abdominal segments indistinct; length about ^in. 
Thero appear to be no dorsal hairs, hut there are two 
spines, rather long, on the thoracic region. Marginal tubes 
ending iu large and conspicuous crenulations, from which 
springs a very long fringe of white wax; the portion of the 
fringe nearest the case is reticulated, or lace-like; the outer 
portion extended in long, slender, separate, wavy threads. 
Yasifonn orifice elongated, subconical, with nearly straight 
anterior edge; operculum about two-thirds as large; lingula 
not certainly observed, but probably very short, if not obso¬ 
lete. The larval exuvise are commonly attached to the pupa- 
case by the two long dorsal spines. 

Adult form unknown. 

Hob. In Australia. Specimens were sent by Mr. Proggatt 
on Acacia longifolia, from Sydney; and by Mr. C. Musson, 
on Leucopogott juniperinus, from Kurraiong Heights. 

The lace-like arrangement of the fringe and the attach¬ 
ment of the larval exuviae to the pupa-case may be used 
together to distinguish this species. 

38. Aleurodee loniceres, Walker. Oatal, of Hornopt. in Brit. 
Mus., 1861, p. 1092; Koch, Pflansenl&use, 1867, p. 827; 
Frauenfeld, Verb, der Zool.-Bot. Geselleeh., Wien, 1867, 
p. 796; 8ignoret, Ann. de la 8oc. Ent. de France, Dec., 
1867, p 881; Douglas, Ent. Mo. Mag., Feb., 1896, p. 81. 

89. Aleurodes melicyti, Maskell. Trans. N.Z. lust., 1889, 
vol. xxii., p. 174. 

Yasiform orifice elongate, subconical, anterior edge slightly 
ooncave; operculum subsemicixcular, small; lingula extending 
a little beyond the operculum, Bubcylindricail, the median part 
compressed, then rather dilated, 

The orifice and lingula approach those of A. rubicola, 
Douglas (Ent. Mo. Mag,, 1891, p. 822, fig. 6), but the pupa 
differs considerably in many particulars. 

40. Aleurodes nicotian*, Maskell, sp. nov. Plate XXXII.—41- 
Larva pale-yellow, very thin, flat, subeUiptical, with a de¬ 
pression on each side on the thoracic region, the abdomen 
tapering to the posterior extremity, where were are two rather 
long ml *; length about ^in. Dorsum hairless. Margin 
not thickened, minutely crenulated; there is no fringe, but a. 
few scattered very fine marginal hairs. 



Mabkblii.—O n Aleurodid®. t 487 

Pupa-case yellow, (he median region darkening as the 

K approaches its metamorphosis ; form elliptical, with four 
&1 depressions, two on each side (similar to those in the 
Coccid genus Lecanium ); length about ^in. Dorsum hairless, 
but bearing, just within the margin, a series of rather large 
tubercular pustules, subconical with an apical orifice, set 
somewhat closely together; and from each of these springs a 
curling, white, cylindrical waxy tube extending beyond the 
margin: within this series are twelve other pustules—one, 
large, on each side of the cephalic region; one, large, on each 
side of the thoracic region; two, large, on each side of the 
anterior abdominal region; one, large, on each side close to 
the posterior extremity; and one, small, on each side of the 
vasiform orifice. From these last series of dorsal pustules 
exudes a thin, yellow, waxy matter, which seems to be very 
brittle, as it is generally only fragmentary. Margin slightly 
thickened, composed of slender closely-adjj&cent tubes; there 
is only a very short fragmentary waxy fringe, although, as the 
dorsal waxy tubes exteud beyond the margin, the case seems 
at first sight to be fringed; at the posterior extremity there 
are two set®. Vasiform orifice sub-semi-ellipticah the anterior 
edge straight; operculum similar, but about half the size; 
lingula extending a little beyond the operculum, the extre¬ 
mity clavate, with two grooves. 

Adult form unknown. 

Hab . In Mexico, on Nusotiana tabacum . My specimens 
were sent by Mr. Cockerell, from Guanajuato. I am not sure 
whether the occurrence of an insect of the order Homoptera on 
tobacco is exceptional or not. Some time ago I remember an 
instance of tobacco in the Customhouse at Wellington being 
found to be infested by a species of weevil which did much 
damage to the article ; hut the living plant, as far as I know, 
is usually free from pests. 

This species is nearly allied to A. erigerontis (ante), but 
differs in the vasiform orifice, in the arrangement of the dorsal 
pustules, and in the lateral depressions. 

41. Aletirod.es alger, Maskell, sp. nov. Plate XXXIII. — 1. 
Larva not observed . 

Pupa-case at first fiattish, but later very convex; form 
regularly elliptical; length about ^in.; colour very dense 
duil^blaok. Dorsum minutely striated; abdominal segments 
fairly distinct; there are no dorsal hairs or. spines. Margins 
*erv indistinctly Granulated, the crenulations very wide and 
mtubw; there is op fringe. Vasiform orifice small, semi- 

^- * Mm govering about half the orifice; lingula 

ebseroed with certainty, probably obsolete. 

• ■ Adult form unknown* 
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Hah . In Australia, on Acacia pycnantka. My specimens 
wero sent by Mr. French, from Melbourne. 

It is possible that this may bo only a larger form of A . 
banksia {ante), but the colour is much less glossy, and the 
margin differs slightly. 

42. Aleurodes papillifer, Maskell. Trans. N.Z. Inst., 1889, 
vol. xxii., p. 173. 

Vasiform orifice semi-elliptical; operculum small; lingula 
broadly clavate. 

43. Aleurodes phalsenoides, Blanchard. Insect. Voy. du 
Chili, de Gay, 1840, p. 319; Signoret, Ann. de la Soc. Ent. 
de France, Dec., 1867, p. 399. 

44. Aleurodes phillyrea, Holiday. Entom. Magas., 1835, 
p. 119; Bouche, Entom. Zeit. Stett., 1851, p. 108; Sig¬ 
noret, Ann. de la Soc. Ent. de France, Dec., 1867, p. 
388. 

45. Aleurodes piperis, Maskell, sp. nov. Plate XXXIII,—2. 
Eggs dark-yellow, elongate-elliptical, transversely striated; 

length about T i*in. 

Larva very dark-brown or black, very slightly convex, 
elliptical; length about ^in. Dorsum bearing long, very 
black spines, of which four are on the cephalic, eight on the 
thoracic, and ten on the abdominal regions. Margin not 
thickened, but very distinctly crenulated. There seems to be 
no fringe. 

Pupa-case intense glossy black, slightly convex, with a 
median longitudinal ridge; abdominal segments indistinct. 
Form elliptical; length about *^in. Dorsum bearing many 
long black spines, of which one series of from twenty to twenty- 
four are submarginal, the others scattered (seemingly about 
twenty, but very difficult to make out on account of the 
intense black colour); two of the spines, at the posterior ex¬ 
tremity, are longer than the others. Margin with veiy small 
crenulations; there is a very short fringe of white wax, which 
in many specimens is not noticeable. Vasiform orifice broadly 
rhomboidal with rounded angles, anterior edge slightly con¬ 
cave; operculum semi - elliptical, covering about half the 
orifice; lingula short, roundly clavate. The larval exuviss 
are commonly seen attached by the dorsal spines to the pupa* 
case. 

The pupa extracted from its case is reddish-yellow, the 
rudimentary feet and antenna yellow, the rudimeutary wings 
yellow with bands of dark-brown, the eyes dark-brown. 

Adult form with the thorax red, banded with brown; the 
abdomen red; genitalia brown; feet and antenna darkish* 
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yellow, tipped with brown. The antenna) and feet are normal. 
Fore wings with three bands of dark-brown, of which the outer 
one does not quite reach the margin at the extremity. The 
genitalia do not exhibit any special features. 

Hah. In Ceylon, on Piper (nigrum ?). My specimens were 
sent by Mr. E. E. Green, from Punduloya. 

I know of no described species in which the larva and 
pupa have such strong black spines as this. The wings of the 
adult are not particularly distinctive, for those of A . sacchari. 
Mask., 1889, have quite similar bands. I have found it ex¬ 
tremely difficult to correctly distinguish the dorsal spines on 
the pupa; and the vasiform orifice also presents much diffi¬ 
culty. 

46. Aleurodes prenanthis, Bchr&nk. Fauna Boica, 1801, ii. f 
147; Signoret, Ann. do la Soc. Enfc. de France, Dec., 1867, 
p. 399. 

47. Aleurodes proletella, Linnaeus; A. chelidonii, Latreille. 
Linn. Syst. Nat., p.—; Latreille, Mag. Encycl., ii., 
p. 304 ; Reaumur, M«hn., vii.; Westwood, Introd. to Mod, 
Class, of Ins., vol. ii., p. 443 ; Koch, Pflanzcnliiuse, 1857; 
Frauenfeld, Verb, der Zool.-Bot. Gesellsch., Wien, 1867; 
Signoret, Ann. do la Soc. flat, do France, Dec., 1867, 
p. 378; Douglas, Ent. Mo. Mag, 1894, p. 40; ib, , 1896, 

p. 68. 

48. Aleurodespulvinata, Maskell,sp.nov. PlateXXXIV.—1. 
Larva not observed. 

Pupa-case dark-orange, with two broad lateral longitudinal 
bands of dark-brown, which do not touch the margin, and 
which denote the enclosed insect. Form roundly elliptical, 
the oephalic extremity sometimes slightly depressed ; dorsum 
slightly convex; abdominal segments moderately distinct. 
Length about jfoin. The dorsum bears, some distance within 
the margin, a series of twenty-two tubercular pores, glands, 
or Bpinneret orifices. Of these, four ou the extreme cephalic 
region are small, with simple circular orifices; the next two 
(one on each side), on a level with the rostrum, are large and 
conspicuous, consisting of a cylindrical tube with wide circular 
orifice; the next four (two on each side) on the median 
thoracic region are rather small, but larger than the anterior 
cephalic ones, and have circular multilocular orifices; the 
next eight (four on each side) on the abdominal region are 
similar to the two large ones near the rostrum; the last 
four (two on each side) near the abdominal extremity are 
about equal in aise to the four on the cephalic region, and 
are simple. The margin is very finely striated, but not 
emulated} and lor some distance within it the dorsum 
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is covered with great numbers of very small simple circular 
spinneret-orifices, but these do not extend to the median 
dorsal regions. There is no fringe, properly speaking, but 
all the organs just described produce secretion, as noticed 
presently. Vasiform orifice rather broader than long, the 
anterior edge slightly concave, the posterior edge broadly 
convex; operculum small, covering about one-third of the 
orifice, with both edges concave, the anterior very deeply, the 
posterior less, depressed ; lingula very long, extending some 
distance from the orifice, roundly conical, with two rather 
long setae near its end. 

The spinneret tubes and orifices above mentioned secrete a 
large quantity of snow-white waxy threads closely felted, and 
also, scattered amongst these, several long straight glassy 
rods, which are very brittle; these rods, when closely ex¬ 
amined, are seen to be very delicately fiutod. The threads 
appear to be produced from the very numerous minute spin¬ 
nerets, and the rods from the rows of larger tubes. It results 
from the absence of small spinnerets on the median dorsal 
regions that the pupa-case in those parts is uncovered; con¬ 
sequently, it appears as if lying on a thick ring or cushion of 
cotton, from which fact I have derived its specific name. 

On turning over the pupa-case and dissolving the waxy 
matter, the rudimentary feet and antenna) are clearly visible; 
the feet are thick and short, the anfcenn® rather long, slender, 
and in the latest stage numerously ringed. 

Adult form unknown; but from the appearance of the 
rudimentary wings in a late pupa examined, which was almost 
on the point of emergiug when it died, I believe that the fore¬ 
wings will be dark and banded with dark-brown, or perhaps 
black. 

Hab. In Trinidad, West Indies. My specimens were sent 
by Mr. F. W. Urich. I think the plant is Jatropha «p. 

It has been necessary to be particular in describing and 
figuring the details of spinnerets, &c., in this species, on 
accouut of its similarity in some respects to three West Indian 
insects: Alcurodkus anonce , Douglas and Morgan; A, mcoki 
Curtis; and A . omatus, Cockerell. I have already, in my 
introduotory remarks, mentioned that these and other authors 
employ frequently the term "larva” to denote indiscrimi¬ 
nately what I take to be both the larval and the pupal states. 
Now, first, as to colour: the 11 larva M of A . anor,(B is said to 
be " ochreous “; that of A. cocois (as far as I can make out) Is 
similar; that of A . omatus is "grey.” No author mentions 
dark longitudinal brown bands, such as those which are so 
conspicuous in A puhinata . What is much more important, 
in A, anona Mr. Morgan gives fourteen “ lateral iufundibuli- 
form compound spinnerets ” and " secreting glands**; A.wmi 
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(up. Riley and Howard) has also fourteen; A. ornatm has 
glands “practically as in A. a/wiue " ; but in A. pulvinata 
there are twenty-two of these organs. No author mentions 
minute dorsal spinnerets within the margin, such as those 
which are so extremely numerous in A. pulvinata; yet, as 
these appear to be certainly the producers of the ring ot waxy 
threads, they are of importance. As regards the vasiform 
orifice and lingula, 1 find those of A. anona (which Mr. Morgan 
curiously terms the “ anus, colon, and ilium'’) and those of 
A. cocois not greatly dissimilar; in fact, they may be said to 
be practically identical. These organs are not mentioned for 
A. ornatu s. In the figure 41b of A. cocois (Ins. Life, 1893, 
p. 814) the lingula of the adult female is shown as protruding 
considerably from the abdomen; probably this will also be the 
ease in A. jmlvinata. 

I believe that the wings of A. pulvinata will be not far 
removed from the darkly-banded ones of A. omatus ; but in 
the face of the statement that the “ larva” of that species is 
“ grey,” and in the absence of any further information, I shall 
not at present so identify the insect, nor shall I yet relegate it 
to the genus Aleurodicus. 

49. Aleurodes quercfis, Signoret. Ann. de la Soc. Entom. 
de France, Dec., 1867, p. 384. 

60. Alenrodes ribium, Douglas. Ent. Mo. Mag., 1888, 
p. 266; 1889, p. 256. 

61. Alenrodes rubi, Signoret. Ann. de la Soc. Ent. de 
France, Dec., 1867, p. 362. 

62. Alenrodes rubioola, Douglas. Ent. Mo. Mag., 1891, 
p. 822. 

63. Alenrodes saoohari, Maskoll. Trans. N.Z. Inst., 1889, 
p. 171. 

The vasiform orifice of this species is situated on a project¬ 
ing tubercle; it is broader than long, with slightly concave 
anterior edge; operculum covering nearly all the orifice; 
lingula obsolete. 

64. Alenrodes simplex, Haskell. Trans. N.Z. Inst., 1889, 
Pr 176. 

; The vasiform orifioe in the pupa is elongate, suboonieal, 
with nearly straight anterior edge; operculum small, scarcely 
covering a fourth of the orifioe; lingula extending a short dis- 
teaee beyond the operculum, but not reaching the edge of the 
elites, cylindrical, -.with the extremity slightly dilated and 
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wings are entirely immaculate, with minutely serrated mar¬ 
gins. Genitalia normal. 

The abdominal cleft and emarginate lingula of this species 
(especially the former) will distinguish it from A. rubicola . 

55. Aleurodes stellate* Haskell, sp. nov. Plate XXXIV.—2. 

Larva light-brown, elliptical, flat; length about ^in. 

Margin minutely crenulated, but without a fringe. 

Pupa-case dark-brown, sometimes black; elliptical; very 
slightly convex, with a median longitudinal ridge; length about 
^yin. Abdominal segments indistinct. Dorsum covered with 
white meal, which frequently becomes rather thick and solid; 
this meal is secreted by dorsal pores, which it is not easy to 
make out on account of the blackness of the case; there seem 
to be two large ones on the cephalic region and two on the 
thoracic, also four smaller on the abdomen, and the whole 
dorsum is marked with very numerous minute dots, which 
may be orifices of spinnerets. The margin is conspicuously 
crenulated, and bears a long fringe of white waxy tubes, 
which become agglomerated into almost a solid plate; these 
tubes are longer in some places than in others, so that the 
fringe presents the appearance of a star with usually about 
eight rays. Vasiform orifice small, roundly subcorneal, the 
anterior edge straight; operculum subsemicircular, covering 
about half the orifice; lingula obsolete. 

Adult form unknown. 

Eab . In Jamaica, on Lignum vitm , in company with A . 
floocosa . Specimens from Mr. Cockerell. 

56. Aleurodes spiraea, Douglas. Ent. Mo. Mag., 1894, pp. 

78, 154. 

57. Aleurodes styphelise, Maskell, sp. nov. Plate XXXV.—1. 

Eggs oval, yellow. 

Larva very dark-brown; elliptical, fiattish; abdominal 
segments distinct; length about ^in. Dorsum bearing a few 
hairs. Margin very conspicuously striated and crenulated, 
with scarcely any, if any, fringe. When the larval exuviae 
are attached to the pupa-case the anterior edge is recurved, 
giving the larva a truncate appearance. 

Pupa-case very dark-brown, or glossy-black; elliptical, 
with the abdomen rather tapering; length about ^in. 
Dorsum convex, with a median longitudinal ndge, and distinct 
abdominal segments. On the dorsum there are two long 
spiny hairs situated on the centre of the thoracic region; 
and there are also some very minute pores in two rows 
on the abdominal segments; from these pores is secreted some 
scanty and fragmentary white meal. Margin very conspicu¬ 
ously tubular and crenulated, and hearing a fringe of White 
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waxy tabes, which are frequently as long as the breadth of 
the pupa-case. The larval exuvifiD are almost always attached 
to the pupal dorsum by the two long hairs of the latter. 
Vasiform orifice with a concave anterior edge, the sides and 
end broadly rounded; operculum large, with emarginatc sides, 
almost covering the whole orifice; lingula apparently obso¬ 
lete. 

Adult form unknown. 

Hab. In Australia, on Styphelia (Monotoca) richei. My 
specimens were sent by Mr. C. French, from Melbourne, and 
by Mr. Froggatt, from Sydney. 

68. Aleurodes T-signata, Haskell, sp. now Plate XXXV,—2. 

Larva very dark-brown, or to the naked eye quite black ; 
elliptical; dorsum convex, with a longitudinal raised ridge 
ana distinct abdominal segments; length about ^in. The 
dorsum bears twenty-four large, thick spines, with blunt 
rounded ends—eight (in two transverse rows) on the cephalic 

a on, four on the thoracic region, and twelve (in two longi- 
in&L rows) on the abdomen; between the four on the 
thorax are four smaller ones on the median region. These 
Bpines bear short curling tubes of white wax. Margin deeply 
crenulated, and bearing a short fragmentary white fringe. 

Pupa-case intense glossy black; elliptical; dorsum convex, 
with a median longitudinal ridge, which is broader and thicker 
than that of the larva; length about ^in. The cephalic 
extremity is very frequently acuminate. Dorsum bearing 
large spines which are arranged somewhat differently from 
those of the larva, those on the cephalic regiou forming a sub¬ 
marginal series instead of transverse rows. There are also 
more numerous small spinnerets—eight on the cephalic region, 
six on the thoracic, twelve on the abdomen, and two close to 
the vasiform orifice; besides which, on the centre of the first 
abdominal segment, there are two large spines. There are 
thus forty-eight spinnerets (large and small) on the pupa, in¬ 
stead of twenty-eight as in the larva. Margin very con¬ 
spicuously and deeply crenulated, and bearing a fringe of 
white waxy tubes, usually of some length, but the fringe is 
often fragmentary and sometimes quite broken off. Vasiform 
orifice small, subsemicircul&r; operculum small, covering half 
the orifice; lingula obsolete. At the abdominal extremity 
there ate two moderately long hairs, and these hairs frequently 
carry a pencil of white wax longer than the fringe. 

The pupa, when extracted from its case, is yellow, with 
the divisions of the thorax and abdomen marked by darker 
odour; the wings, eves, feet, and antennas partly developed, 
(he eves reniform, dark-brown; the whole is enclosed m a 
vesry thin transhioont membrane which lines the pupa-case. 
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Adult of normal form. The head and thorax are dark- 
brown. patched with yellow; the abdomen i8 yellow, with the 
genitalia and the dortial cornicle brown; feet and antennas 
brownish-yellow. Antennae normal, with seven joints. Feet 
long and slender; claws normal. Forewings exhibiting fbnr 
light-crimson patches—one small rhomboidal patch close to 
the anterior margin at about half its length; a second, sub- 
rectangular, near the point of curvature of the auterior 
margin; a third, of irregular shape, opposite the second, 
but uot touching the posterior margin ; and a fourth, broadly 
T-shaped, the base of the T springing from the posterior 
margin at its most concave point. Genitalia of female 
sharply conical; genitalia of male not observed. In the 
dorsal cornicle the lingula does not protrude, and is probably 
obsolete, as in the pupa. 

Hab. In Australia, on Acacia longifolia. My specimens 
were sent by Mr. Froggntt, from Botany, near Sydney. 

The very thick and strong Bpities of the larva and papa 
distinguish this species from A. banksim. in which they are 
much more slender, though somewhat similarly arranged. 

59. Aleurodes tixueoides ( atictor f). Signoret, Ann. de la 

8oc. Ent. de France, Dec., 1867, p. 399. 

60. Aleurodes vaocinll, Kiinow. Entom. Nachricht., 1880, 
vi., p. 46; Douglas, Ent. Mo. Mag., 1880, p. 89; ib„ 1889, 
p. 256. 

61. Aleurodes vaporariorum, Westwood. Gard. Chron., 
1856, p. 852; Franenfeld, Verh. der Zool.-Bot. Gesellsch., 
Wien, 1867, p. 798; Signoret, Ann. de la Soc. Ent. de 
France, Dec., 1867, p. 387; Douglas, Ent. Mo. Mag., 1886, 
p. 164. 

62. Aleurodes xyloBtei, Westhoff. J&hresber. Zool. West* 
f&l. Verein, 1886, p. 56; Karsch, Entom. Nachricht., 1688, 
xiv., p. 31. 


Genus Aleurodicus, Douglas and Morgan. 

General characters of Aleurodes ; vein of forewing branched 
a second time near its extremity. 

In the diagnosis of this genus Mr. Morgan (Ent. Mo. Mag,, 
1892, p. 81) states that the structure of the genital organs of 
the male is “ different from any species of the genus Ahtib 
rodes." I have been unable to detect any such difference. 
Under A. anona the genitalia of the male are said to be ‘‘in 
form of a forceps, between which lies the penis,” and are so 
figured (he. eit., plate i., fig 4). Signoret, in bis generic 
characters of Aleurodes, says, “Extremity of the mate sb* 
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domen ending in an organ formed like a forceps ” (p. 878). 
And in all the species which I have seen this featured quite 
constant, as shown in the figures attached to this paper. I 
cannot therefore include this amongst the generic characters 
of Aleurodicuis. 

In a note to the same diagnosis (loc. tit, p. 32) Mr. Doug¬ 
las says further that Alcurodicua differs from Aleurodes “in 
the characteristics of the larva/' But nothing is given in the 
description of the text which is any more than a specific 
difference, and I cannot see how the larva is to be employed 
for generic purposes. 

The doubly-branched nervure is, however, a sufficient 
character for separation. 

1. Aleurodicus anonss, Douglas and Morgan. Ent. Mo. 
Mag., 1892, vol. xxviii,, p. 32. 

2. Aleurodicus asarumis, Shimer. Trans. Amer. Entom. 
Soc., vol. i., p. 281. 

This species is here placed in the genus Aleurodicus on the 
authority of Messrs. Biley and Howard, Insect Life, 1893, 
p. 219. 

8. Aleurodicus cocois, Curtis. Aleurodes cocois , Curtis, 
Gard. Chron., 1846, p. 284; Signoret, Ann. de la Soc. 
Ent. de France, 1867-68, p. 398; Aleurodicus, Douglas 
and Morgan, Ent. Mo. Mag., 1892, p. 32; Biley and 
Howard, Insect Life , 1893, p. 314. 

4. Aleurodicus ornate, Cockerell. Ent. Mo. Mag., 1893, 
p. 105. 


INDEX TO PLATES XXIV.-XXXV. 


Plats XXIV.-l. 


Types of details; greatly magnified . 

a. Type of adult Aleurodes. 

b. Head of adult viewed from above. 

e. Head of adult viewed from beneath, showing rostrum and mentum. 

A Read of adult viewed sideways, showing rostrum and mentum. 

e. Antenna of adult 

/. Rye of adult. 

f« Foot of adult* 

a* Last joint of tarsus and olaws. 


Plats xxiv.-s. 


Types of details; greatly magnified . 
a. Type of wings of AUmrodet. 
a. type pi forewiug pi dietmuttons. 

e y 4t Mj ft iypm of mArginai serrations of wings: c, A, asplenii; d, A* 
ptjfhms e, A.aeparitgi; fiA. T*eigmta, 
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g. Vast form orifice, operculum, and lingula, normal form with retracted 

lingula. 

h. Vasiform orifice teen from the side, lingula retraoted. 
k* Vasiform orifice seen from the side, lingula extended. 

l. Type of female genitalia seen from above. 

m. Type of female genitalia seen from the side. 

n. Male genitalia (.4. aspUnii) seen from above. 

o. Male genitalia (A, cmnata) seen from above. 

p. Type of male genitalia, seen from the side. 

Platjc XXV.-l. 

AUurodes bankaue . 

a. Larvae and pupae on leaf. 

f>. Diagram of larva, showing arrangement of spines. 

c. Spine of larva, more highly magnified. 

d. Vasiform orifice and operculum (diagram). 
e Margin of larva. 

/. Pupa-case, dorsal view. 


Plate XXV.— 2. 
Aleurodes barodttnsis. 

a . Larva, pup®, and eggs, on leaf, enlarged. 

b. Larva, dorsal view. 

c. Diagram of larva, showing arrangement of pores. 

d. Margin of larva and pupa. 

e. Vasiform orifice, operculum, and lingula. 

Plate XXVI.—1. 
AUurodes cerata, 

0 . Larva and pupa on leaf. 

6. Pupa-oase, dorsal view, enlarged. 

c. Diagram of pupa-oase, showing pores. 

d. Margin of larva and pupa, 

*. Vasiform orifice, operculum, and lingula (diagram). 

Plate XXVI.—2. 
AUurodes comata . 

0 . Larva and pupa on leaf. 

6. Diagram of larva, showing hairs. 

c. Margin of larva. 

d. Pupa ease, showing enclosed insoot. 

4 . Margin of pupa ease. 

f. Vasiform orifice and operculum (diagram). 
a. Forewing of adult. 

а. Margin of wing of adult. 

k. Genitalia of adult male (diagram). 

Plate XXVII,—1. 
AUurodes coteeii, 

0 . Larva and pupa on leaf. 

б. Larva, dorsal view, enlarged. 

c. Margin and dorsal pores of lam. 

d. Pupaoase, dorsal view, enlarged, 

e. Margin of pupa-case, 

f. Pupa-ease, side view. 

ff* Vasiform orifice, operculum, and lingula (diagram), 
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Plato XXVII.—2. 

Almrodea croceata. 

а . Pupa) on leaf. 

б. Diagram of larva, showing spines. 

c. Pupa-case, dorsal view. 

d. Margin of pupa-oase. 

e. Vasiform orifice, operculum, and lingula (diagram). 

Plate XXVIII,—1. 

AleurocUs deeipiena . 

a. Larvae and pup© on leaf. 

b . Larva, dorsal view. 

c. Margin of larva. 

d . Vasiform orfioe, operculum, and lingula of larva (diagram). 

e . Pupa-case (?), dorsal view. 

/. Abdominal extremity of pupa-case (semi-diagram). 

Plate XXVIII.—2. 

Aleutvdea crigerontia . 

a. Pupie on leaf. 

b . Pupa-case, dorsal view, 
e. Margin of pupa-case. 

d. Diagram of pupa-ease, showing papillae and pores. 

e . Vasiform orifice, operculum, and lingula (diagram). 

/. Eye of pupa, after treatment, side view. 


Plate XXtX.-l. 
Alcurodea eugenuz. 

а. Pup© on leaf. 

б. Pupa-case, showing enelosod insect. 

c. Diagram of pupa-case, showing radiating patches. 

d. One of the radiating patches, enlarged. 

e. Margin of pupa-oase. 

/. Vasil ora orinoe, operculum, and lingula (diagram). 


Plate XXIX.-2. 
Akwrodm eugmia, var. aurantii, 

a. Pupas on leaf. 

b. Pupa-case, showing enclosed inseot. 

c. Diagram of pupa-oase, showing radiating patches. 

d . Ons of the radiating patches, enlarged- 

e. Margin of pupa-oase. 

/. Vasiform orinee, operculum, and lingula (diagram). 


Plate XXX.—1. 
AUurodz* floccoaa, 

a. Lama and pop® on leaf. 

b. Diagram of larva, showing spines* 

c. Lanoeolate spines of larva, enlarged. 

a. Pupa-oase with attached larva, dorsal view, 

e. 


Dorse} spines of pupa-oase, enlarged. 

— of pupa-oase. 

i orinoe and operculum (diagram). 
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Puwr* xxx.—a. 

AlturodcB foditns. 


а. Pupao on leaf. # . . 

б. Pupa in pit on under-surf ace of leal. 

c. Elevation on upper surface of leaf. 

d. Pupa case, showing enclosed insect. 

Vasilorm^ori^ce, operculum, and lingula (diagram). 


Platk XXXI.—1. 
AUurcdes hirsute* 


Larvae and 


nd ouuffi on leaf. _ 

DUwram of Wvft, showing arrangement of B V , " 0B \ 
Diagram of papa-oaso, showing arrangement of spines. 
Spine of pupa-case, enlarged. 

fcfo^ orXe°ra operculum (diagram). 


Plat® XXXI.—8. 
Aleurode* holme***. 


Larvae and pup® on leaf. 

Pupa-caseB, dorsal and side view*. 

Diagram of pupa-case, showing spines. 

Wo^orXe^rculum, and lingula (diagram). 
Extremity of lingula, enlarged. 


Plats XXXII.—X. 


Alturodea limbata . 

% (*«»»). 


pl*tk xxxii— a. 

Aleurode* nieotiant s. 


Diagram^ ^arva,°showing depressions and marginal hairs. 



Plat® XXXIII— 1. 
AUurodtt niger. 

a. Pup® on leaf. . 

b. Pupa-ease, dorsal view. 

d. ^fcSShnno8f£e and operculum (diagram). 


Plsjmd xxxiii— a. 

Aleurode* piper**. 


b’ Pmmhm Somd view, with attached larval axuvl*. 
c. Margin of pupa oaae. 
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A Variform orifice, operculum, and lingula (diagram), 

a. Pupa extracted from oase, dorsal view. 

/. Forewing of adult, 

Plate XXXIV.—i. 

„ Aleurodes pulvinata. 

а. Pup® on leaf. 

б. Fupa-ease, dorsal view. 

e. Pupa-ease, veutral view, showing enclosed insect. 
a. Diagram of pupa*oase, showing arrangement of pores. 
*• Margin of pupa-oase, showing dorsal spinnerets. 

/. Vasiform orinoe, operoulum, and lingula (diagram). 

Platw XXXIV.—2. 

Aleurodes stellate . 

a. L&rv® and pup® on leaf. 

b. Pupa-ease, dorsal view. 

c. Margin of pupa-case. 

A Vasiform orinoe and operoulum (diagram). 

Plat* XXXV.—1, 

Aleurodes styphelia . 

а. Larva and pup® on leaf. 

б. Pupa oase, dorsal view, showing attached larval ezuvi®. 
e. Margin of pupa-ease. 

A Vasiform orifice and operoulum. 

Platk XXXV.—2. 

Aleurodes Tsigmta. 
a. Larva and pup® on leaf. 
b* Diagram of larva, showing arrangement of spines, 
e. One spine of larva, enlarged. 

A Papa ease, dorsal view. 

«• Malgin of pupa-ease. 

/" £opa extracted from case, dorsal view, 
p. Forewing of tfult. 


Aimp* XL .—Zoological Notes , Nelson District . 

By R. I. Kingsley. 

[ItoA before the Nelson Philosophical Society, Wh January, t$96.} 

Xurprtomnspaoiflcns (Australian BoUer). 

The flrst-rwsordad occurrence of this bird in New Zealand, 
Wdter Boiler, wae in 1881, when Mr. P. B. 

r * ad b ® fo » the Westland Insti- 
JJM"* toL xUi > P* «*); and about the 
•smetuneioar ether specimens were obtained in three other 

specimens. The localities were 
««*P«W. h«* *Q sftaateen the west coast of the two 
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Last April (1896) tilts presence of a strange bird was noticed 
at Stoke, near the sea-shore, west of the entrance to Nelson 
Harbour. Mr. C. Martin states several members of his family 
noticed its peculiar flight and heard its cry. Mr. A. E. Green 
also saw it, and the latter gentleman found it dead on the 
sands on the 17th April, and sent it to a taxidermist, when it 
was found to be too decomposed to preserve. It was after¬ 
wards given to me, and proved to be a specimen of the 
Australian Roller. I embalmed it, in order to keep the body 
for reference. 

It is stated by Sir Walter Buller, on the authority of 
Messrs. Cayley and Gould, that the Australian Roller is very 
local in its habitat in New South Wales, arriving there from 
the north not earlier than October and disappearing in Feb¬ 
ruary. If this is the case, it appears very strange to find in 
the month of April in New Zealand a bird whicli should, in 
the natural order of events, have been at that time in its 
winter habitat in New Guinea. Thu other recorded instances 
apparently occurred at such time as the bird would in an 
ordinary case have been in New South Wales. 

Seale Insect (Planchonia quercioola). 

In December, 1894, 1 noticed at Stoke a scale insect on 
the oaks on Mr. Marsden's property; specimens were for¬ 
warded to Mr. Masked, who identified it as Planchonia querci - 
cola, a. species hitherto not recorded as found in New Zealand. 
As I understand Mr. Maskell intends to describe it, I shall 
confine myself to the result of inquiries and observation as to 
its occurrence in this district. It appears it has been at Stoke 
something like fourteen years; the owner lately has cheeked 
its increase by pruning and cutting down badly-infested trees. 
In Nelson itself about seven or eight years ago an oak badly 
attacked was cut down and burnt in the grounds near the Pro¬ 
vincial Buildings. Near by, in grounds adjoining the brewery, 
is an oak with the insects plainly visible; in Trafalgar Square 
and on the Church Hill I noticed its presence; also on an oak 
in St. Paul’s Churchyard, Bright water; and at the entrance^ 
gates of the residence of the Bishop of Nelson stand two oaks, 
one badly infested, but, curiously enough, the other apparently 
quite free. 

At present I am unable to give an opinion as to whether 
the insect is increasing rapidly or not; very possibly the 
presence of its natural enemy may account for the fact that 
no great damage such as ocourred in the Bois de Boulogne, 
Pam, about sixty years ago has as yet been done. It would,, 
however, be well if the several owners would prune the diseased 
branches, and thus keep it in check. 
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Art. XLI .—Animal and Vegetable Parasites associated with 
the Production of Neoplasms in Cattle and Sheep. 

By Archibald Park, M.R.C.V.8. 

Communicated by Sir J. Hector. 

[Read before the Wellington Philosophical Society, 17th July, 1895.] 

I did not expect to be called upon to address such a learned 
body as the members of the Philosophical Society in this 
colony. When I left Tasmania 1 merely put up a few pre¬ 
parations to show Sir James Hector the progress 1 have made 
since he visited my laboratory in Hobart in October, 1893. 
Of course you are all aware that tuberculosis is the disease 
that we are led to believe is dangerous above all others iu 
consuming the flesh of animals affected by it. During the 
early part of my professional career I was quite satisfied to 
accept the testimony of what was considered to be reliable 
investigation; but when Dr. Creed, of Sydney, New South 
Wales, so warmly took up tho subject of tuberculosis in 
rabbits, in 1883, and by his influence Mr. Anthony Willows, 
M.R.C.V.S., was despatched to Tasmania to investigate the 
disease in that colony, I was enabled to see what Mr. Willows 
pronounced to he tuberculosis, scrofula, cancer, Ac. My ex¬ 
perience in the Old Country twenty years before enabled me 
to pronounce an adverse opinion at the time, and, having 
since struck out a line of investigation for myself on 
this important subject, I find that no one has yet de¬ 
monstrated the existence of tuberculosis in wild rabbits, as the 
disease so frequently alluded to is the well-known Coociditm 
oviforma. Then, the “ scrofula ” in cattle as reported by 
Mr. Willows proves to be the now well-known actinomycosis; 
and I am glad to say no case of tuberculosis has yet been 
found in Tasmania, notwithstanding the alarming report cir¬ 
culated by the New South Wales Stock Department in 1884. 
I have spent eighteen years in Tasmania, and have taken 
every opportunity to find tuberculosis in oattle in that colony, 
but up to the present time 1 have not succeeded. It has 
always ooourred to me, Why should tuberculosis be so pre¬ 
valent in these colonies (I mean in Australasia) as is reported ? 
There must be something wrong somewhere; so, still endea¬ 
vouring to Solve the mystery, I obtained permission and. assist¬ 
ance from Mr. F. R. Gordon to visit Queensland in 1893, and 
went on to several stations where cattle were not knocked 
shout* as would have been the ease if 1 had only made exami- 
nations at boiling-down establishments. After making over 
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seventy post mortema in 1893, I felt convinced that tubercu¬ 
losis could be easily demonstrated in some cases, but yet could 
not understand why it Bbould appear to be preceded by an 
animal parasite—viz., Spiroptera reticulata. The photo¬ 
graphs and specimens which I exhibit will Bhow the nature of 
the tumours, of the size of a pea to the size of a large cocoa- 
nut, in which is enclosed the worm which produces the lesions 
referred to. 

Of the life-history of these parasites 1 am unable to give 
any account, except that they are never found until an animal 
has passed at least one summer of its existence on the pas¬ 
tures, nor am 1 able to explain the way in which they gain 
entrance to the body; but it would appear that they ore 
probably lodged in the connective tissue by means of the 
circulation, as the embryos are seen free in the tissue. On 
the other hand, if the adult female should attach itself Jrom 
without, it could easily penetrate the fauces and gain en¬ 
trance to the connective tissue, gliding down the neck to the 
brisket, where they are most commonly found, always lying 
between groups of muscles, and as low down as the stifle- 
joint. Sometimes very large tumours are found at that point. 

I issued a report to the Queensland Government pointing 
out the association of the animal and vegetable parasite exist¬ 
ing in the same tumour, aud in my opinion the Spiroptera 
reticulata caused much of the mischief done (a primary lesion). 
At the same time I prepared and sent to Dr. M. Armani 
Buffer a section of the tumours, and in December following 1 
received a letter confirming the observation mode by me. 
This letter is appended hereto. 

In a letter signed “ S. Bradbury,” in the Live-etock 
Journal, New South Wales, it is suggested that, if the stote- 
xnent made by me were true, then 50 per cent, of cattle must 
be affected with tuberculosis; also, that such a statement, 
if unchallenged, would damage the stock interests of the 
colony. In the meantime the Queensland Government had 
requested me to undertake another journey and further in¬ 
vestigate the disease, and I carefully noted that sixty-three 
out of seventy-seven cattle submitted to me for examination 
harboured Spiroptera reticulata, or 80 per cant, instead of 60 
per cant.: my 1894 examination thus confirming mors hdly 
the statements of the previous year. By the specimens in 
the tube you will observe every stage of degeneration. .Under 
the microscopes are sections of the tumours showing tubercle 
bacilli, while the phagoaites are seen destroying and digest¬ 
ing the Spiroptera. Unless one studies this subject closely 
it seems almost incredible that the cells in our bodies 
could attack and destroy an animal so hum as a 
nevertheless it is a fact, and this Is tits “ sooparaatfo tuh**- 
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culosis” of Metchnikoff. It is also very clearly seen in the 
lungs of sheep and in the intestines as small knobs. When 
we find a large number of encysted parasites of this kind it is 
easy to see how readily one oan mistake such cases for tuber* 
culoais, especially when no microscopic examination is made, 
as in sheep they cannot be seen without a lens of some kind. 

Cancer is the next subject to command attention. This is 
said to be due to the consumption of animal food affected with 
cancer. For roy own part, I have no proof of this, but I can 
show you specimens of the latest form of cancer-parasites in 
man, end also certain intracellular bodies in cattle that bear 
a strikingresemblance to those bodieB as described by Buffer, 
Walker, Fox, and others; but, until we have proof of the 
statements made concerning cancerous meat, I would say, 
keep a contented mind until proof is obtained. 

In order to prove what I nave said, we will now examine 
the preparations, under the microscopes, of cancer, actinomy¬ 
cosis, tuberculosis, Spiroptera reticulata , and also a prepara¬ 
tion by Dr. Whittell, of Adelaide, of actinomycosis and 
Spiroptera reticulata in the same tumour, giving further 
proof of another vegetable parasite finding a nidus in the 
same tumour. 


3 , York Terraoe, Regent’s Park, N.W., London, 
Dear Me, Park,— 8th December, 1898. 

I mm very glad to hear from you again, and to have an aooount 
of your extremely interesting observations. 1 am also greatly obliged to 
you for the thirteen beautiful sections you have sent me, which 1 have 
examined with the greatest interest. 

There is not a doubt that these preparations represent sections 
through some kind of new growth, which form cysts containing in their 
interior a peculiar-looking worm, whioh resembles marvellously and is 
probably identical with the Spiroptera reticulata. 

In some of the sections one ooutd also sse large giant cells, whioh 
were evidently filled with all kinds of dibri$ % whioh were probably bits of 
Ctttfaryes, or even of adult worms, whioh these giant tills had taken into 
their interior, killed, and digested. The worms varied to a great extent, 
end, in some,' one could see the process of the formation of embryos, Ac. 

I was greatly interested also in some of the sections which showed 
the Spjrqptem a* well as the tubercle bacilli alt the periphery. 

4 must say that this discovery of youm strikes me as being entirely 
prisms OP * ** >io * > might prove useful in elucidating various pathological 

II strikes me m exceedingly probable, that the Spiroptera penetrates 
tot, and then, through the irritation which it produces, and through its 
altering of the anhnsl’s resistance, it gives the tubercle bacillus a onanos 
to brace the body nod thrive: but Id*? hope that you and your assistants 
will work out this most interesting problem. 

1 was also greatly interested In the notes of cattle slaughtered by 
JJOU luijfef the year. 1&3 In Queensland. There can be no doubt from your 
. Iwthn* true tubercle must be exceedingly rare, and that actinomycosis 
tn&d ie eas st dueto worm*, djpfrWpfcra, So., must he eoually mmmm, 1 
mtmi should b*ve ‘been greatly astonished had tbSerOle boon as fre- 
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quant m it is generally said to be, for the conditions which appear to 
favour the ooourrenoe of tubercle seem to bo absent in your Oountry. 

You must not be disappointed if the veterinarians pooh-pooh your 
observations. It ie the best proof that you can have that they are really 
original; and I think you are doing good service by showing the ooour¬ 
renoe of two parasites belonging to two kingdoms in one and tho same 
animal, and even in one and the same tumour. 

1 hope that it you have any material to spare you will send us some 
over, as now that the British Institute of Preventive Medioine is in work¬ 
ing-order I shall be able to get the pathological anatomy worked out in 
London. Yours very truly, 

M, Armakd Kuffkr. 


Abt. XLIL —Notes on the Cicadid® of New Zealand . 

By W. F. Kirby, F.L.S., F.E.S., Assistant in Zoological 
Department, British Museum (Natural History), South 
Kensington, London. 

Communicated by G. V. Hudson, F.E.S. 

[Read before the Wellington Philosophical Society , 86th February , 

1896 , j 

Through the kindness of Mr. G. V. Hudson 1 have lately re¬ 
ceived a very interesting series of specimens, which will enable 
me to clear up the synonymy of most of the New Zealand 
species of Cicadida. 

Very few species are at present known, all of which belong 
to the genus Melampsalta , Amyot, which may be recognised 
by the long narrQw basal cell of the tegmina, from the lower 
and outer angle of which one nervure only, which soon bifur¬ 
cates, is emitted, instead of two.* 

This genus is widely distributed in the Old World, but is 
particularly numerous m the Australian region, where it is the 
largest and one of the most characteristic genera of Cieadida. 

A list of the Cicadida of New Zealand was published by 
Captain Hutton in 1873, in which twelve species were enume¬ 
rated; and in 1879 Dr. Buchanan White published a revised 
list in the Entotnologists' Monthly Maaazme t tv., pp. 218,214; 
describing one species, but reducing the fetal number to nine* 
Since then Mr. Hudson has discussed the New Zealand species 
in the “Transactions of the New Zealand Institute,'* vol xxiii. t 
and in his 11 Manual of New Zealand Insects." 

The species now known to me are as follow :~ 

* For tegmina of if. einguUUa m flgure on pi. ix,, Tran*. NJ5. In»fe 
vol.xxiii, 
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I. Melampsalta cingulata, Fabr. 

Tettigonia cingulata , Fabr., Sysfc. Ent., p. 680, n. 9 (1775). 

Cicada cingulata , Hudson, Trans. N.Z. Inst., xxiii., p. 50, 
pi. 9 (1891); Man. N.Z. Ins., p. 118, pi. 20, figs. 1, la 
(1892). 

Cicada zealandica , Bond, Voy. M Astrolabe," Ent., p. 611, 
pi. 10, fig. 6 (1832) ; Walker, List Homopt. Ins. B. M., i., 
p. 159, n. 98 (1850); iv., p. 1125 (1852). 

Cicada indivnlsa, Walker, Lc. t Suppl., p. 33 (1858). 

Cicada cingulata , var. obscura , Hudson, l.c. 9 p. 51 (1891). 

By far the largest of the New Zealand species. The types 
are in the Banksian Collection in the British Museum. 

C. indivulsa, Walker, was described from a bleached 
specimen. There are no specimens of this or of any allied 
species from Australia in the Museum except M. convergtns 
(i Cicada convergens , Walker, List Homopt. Ins., i., p. 114, 
n. 120, 1850), which is very distinct from M. cingulata by the 
nearly black abdomen, with the incisions very narrowly red¬ 
dish ; the two short basal stripes on the mesothorax, which are 
fused into one large one ; ana the distinct black line bounding 
the costal area on its lower edge. Of this species there are 
two rather iudifferent specimens in the Museum ; but neither 
iif. cingulata nor ikf. convergens appears quite to agree with 
p. 289, which was described from Sydney, and subsequently 
the description of Cicada flavicosta , St&l, Eugenie’s llesa , 
indicated as a synonym of ilf. cingulata . 

II. Mklakpsalta muta, Fabr. 

There are several distinct forms which Mr. Hudson con¬ 
siders to be varieties of this species. I express no opinion on 
the subject, but have attempted to give the correct synonymy 




a. Muta, Fabr. 

Tettigonia muta, Fabr., Syst. Ent., p. 681, n. 17 (1775). 

Cicada muta, var: subalpina, Hudson, Trans. N.Z. Inst., 
x*2ii.,pp. 51, 52 (1891); Man. N.Z. Ins., p. 119, pi. 20, 
Ag. 2 (1892), 

. The types in the Banksian Collection show this to be 
the typical form of the species. 

0. Crumtata, Fabr. 

i^tHgonm-mmeutata, Fabr., Syst. Ent., p. 680, n. 10 (1776), 
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Cicada rasa, Walker, List Homopt. Ins., i., p. 220, n. 178 
(1850). 

Cicada bihinea, Walker, l.c., Suppl., p. 34 (1858). 

Cicada muta, v&r. rufescens, Hudson, Trans. N.Z. Inst., xxiii., 
p. 52(1891). 

The type of this form is also in the Bauksiao Collection. 
Walker’s C. bilinea is one of the female specimens alluded to 
by Mr. Hudson. 

y. Flave scent, Hudson. 

Cicada muta, var. fiavesccns, Hudson, Trans. M.Z. Inst., xxiii., 
p. 52 (1891). 

I have not seen this form. 

8. Angusta, Walker. 

Cicada angusta, Walker, List Homopt. Ins., i., p. 174, n. 121 
(1850). 

Cicada muta, var. cinerescem, Hudson, Trans. N.Z. Inst., 
xxiii., p. 52 (1891). 

«. Cincta. 

Cicada cincta, Walker, List Homopt. Ins. B. M., i., p. 204, 
n. 156 (1850). 

Cicada muta, var. minor, Hudson, Tiguis. N.Z. Inst., xxiii., 
p. 52 (1891). 

Walker's description is taken from a discoloured specimen. 
III. MsI'Ampsacta ctrmBM. 

Cicada outera, Walker, List Homopt. Ins. B. M., i., p. 172, 
n. 116 (1850). 

Cicada orbrina, Walker, l.c., Suppl., p. 34 (1858). 

Cicada aprilina, Hudson, Trans. N.Z. Inst., xxiii., p. 58 
(1891); xxv., p. 168 (1898). 

A long series of this insect stood in the British Museum 
collection under the name of Cicada muta, among which ware 
only two specimens really belonging to the latter species. 
This is probably the reason why Mr. Distant so positively 
maintains that 0. aprilina is not distinct from O. muta. 

IV. MraAMPBAt/r* sbbioba, Walker. 

Cicada mrima. Walker. List Homopt. Ins. B. M., i., p. 189, 
n. 118(1850). 

This insect differs from M. scutellaris much as if. muta, 
form emgusta, differs from the form rufescens. The single 
specimen is from Auckland. The eighth apical cell is, how- 
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ever, of the same shape as in M. muta, and it may be a form 
of that species. 

V. Melamphai/ta hcutellahis, Walker. 

Cieada actUellaris, Walker, List Homopt. Ins. B. M., i., p. 150, 
n. 88 (1850). 

Cicada arche , Walker, l.c., p. 195, n. 146 (1850). 

Cicada tristis, Hudson, Trans. N.Z. Inst., xxiii., p. 52 (1891). 

The type of ecutellarie, Walker, is a small male in fair 
condition, “ collected by Earl," but without exact locality, 
in which the dark markings of the inesothorax are almost 
obliterated. The type of arche is a specimen bleached almost 
beyond recognition. M. ecutellarie appears to be a variable 
species, and in some of its forms it approaches M. muta. It 
may, however, easily be distinguished from M. muta by the 
eighth apical cell of the tegmina, which is fully twice as long 
as broad, and in M. muta not much longer than broad. 

VI. Melamtsalta nervosa, Walker. 

Cicada nervosa. Walker, List Homopt. Ins. B. M., i., p. 213, 
n. 166 (1850). 

This species has always reddish markings, and does not 
vary muon. The types were presented by Dr. Sinclair, and 
were without locality; but there are others in the Museum 
labelled “ Auckland." 

VII. MelamVsalta mangu, B. White. 
Meiampsalta mangu, Biiehanau White, Ent. Mo. Mag., xv., 

p. 214 (1879). 

This species is referred to M. nervosa by Mr. Distant ; but 
I am not convinced of the identity of the two insects. Dr. 
White writes, “ Four specimens from Mr. Wakefield, labelled 
* On rooks at Porter’s Pass, Canterbury, about 3,500ft.’ ” It 
may be identical with the following species, but I doubt it. 

VIII. MaiiAitFSAtiTA casbiofb, Hudson. 

Cicada caseiope, Hudson, Trans. N.Z. Inst., xxiii., p. 54 
( 1881 ). 

' ■. Mr.: Distant has referred this species to M. nervosa, under 
which nsnte I have reeeived’a specimen from Mr. Hudson; it 
is, however, perfectly distinct. It is, however, probably 
identical with an insect noticed by Dr. Buohanen White at 
the end of his account of M. mangu: “ I have another speoies 
ianoh resembling Jf. mimgu, but larger, and altogether 

mm? 4 •••••••' 
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IX. Mblampsalta iolanthe, Hudson. 

Cicada iolanthc , Hudsou, Trans. N.Z. Inst., xxiii., p. 68 

(1891); Man. N.Z. Ins., p. 119, pi. 20, figs. 8, 8a, 8 h 

(1892). 

If this form is constant, it appears to be quite distinct from 
any of the foregoing species. 

In addition to the foregoing species, Dr. Buchanan White 
enumerates M. tclxiopc , Walker (= duplex , Walker = arche , 
Walker). The types of telxiope and duplex , which appear to 
be synonymous, are from Australia, and I regard the bleached 
C . arche as certainly referable to M. scute Haris. 

I cannot tell, without working out the great genus Me- 
lamp salt a, which I have not time to undertake at present t 
whether any of the New Zealand species are identical with 
some of those described by Walker or others, under other 
names, from Australia, Tasmania, or unrecorded localities. 
Some of the New Zealand species appear to be very variable; 
and there must be many still undiscovered. It would be de¬ 
sirable for resident entomologists to try to obtain a series of 
the species occurring in different localities, in order to work 
out this small but interesting branch, of the New Zealand 
fauna exhaustively. 

From Australia (including Tasmania) about eighty Cica- 
didm are at present recorded, belonging to the following 
genera;— 

* Thopha , Amyot (four species). 

*Cyclochila, Amyot (one species). 

Dundubia t Amyot (one species). 

*Henicopsaltria, Stal (two species). 

* * Macro tristria, St&l (one species). 

Chremistica , Stal (four species). 

*l J 8altoda, St&l (nine species). 

Huechys , Amyot (one species). 

Tibicina , Amyot (nine species). 

Abroma , St&l (two species). 

*Cyrto8oma t Westw. (two species). 

*Chhrocysta % Westw. (two species). 

*Tettigarcta, White (two species). 

Melampsalta , Amyot (thirty-seven species). 

It is tiue that the cicad fauna of New Zealand is very 
much poorer than that of Australia, and that some of the 

S nera above enumerated are tropical or subtropical forms; 

it both countries are very imperfectly explored at presents 
it can hardly be supposed that when Australia has fourteen 
genera—eight of which (indicated by an asterisk) are peculiar 
to the country~T*nd nighty-three species, New Zealand has 
only one genus, represented by eight species in all. At any 
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rate, I expect to find several species of Tibicina , resembling 
Melampsalta , but with two separate nervures rising from the 
end of the basal cell, instead of one nervure bifurcating im¬ 
mediately, as iti Melampsalta. If special attention is given to 
the subject by collectors, I have little doubt that several new 
Bpeoies, and even genera, might easily be added to the New 
Zealand list. 


Aht. XLIII.— List of New Zealand Hydroida . 

By H. Fabquhab. 

[Bead before the Wellington l hilosopliical Society, t/6th February, 189G.} 

GYMN0BL/V8TEA. 

Glavidse. 

1. Tubiclava bubka. — Tubiclava rubra, Farquhar, 1896, 
Trans. N.Z. Inst., xxvii., 209. 

Hab, Wellington Harbour. 

2. Cobdylobhoka, sp.— Cordylophora lacmtris(7), Hamilton, 
1888, N.Z. Jnl. of Sci., i. ( 419. 

Hab. Esk River, Hawke's Bay. 

Corynidae. 

8. Cobymb tbkeu.a .— Coryne tenclla, Farquhar, 1896, Trans. 
N.Z. Inst., xxvii., 208. 

Hab. Wellington Harbour. 

Endendridse. 

4. Ekdbkdbiom nov*-zeauandiae.— Endendrium nova-zea- 
l&ndia, Marktanner-TurneretBoher, 1890, Annal. ties k. k. 
Natur. Holm., v., 201. 

Hab. Auckland., 

Tubularlldss. 

6. Tubulabxa atteknoidbs.— 1'ubularia attennoidet, Cough- 
trey, 1876, Trans. N.Z. Inst., viii., 802. 

: Hab. Dunedin Harbour; Ocean Beach. 

CALYPTOBLASTEA. 

Campanularlldts. 

8. OhMOavimu cauoulata, var. makbooona .— Campmu- 
, laydaintegrafl) (Hutton), Coughtrey, 1874, Trans. N.Z. 
Inst., vii., 291. C, ealiculata, Coughtrey, 1876, ib., viii.. 
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299; 1876, Ann. and Mag. Nat. Hist. (ser. 4), xvii., 26; 
v. Lendenfeld, 1886, Proc. Linn. Soc. N.S.W., ix., 910. 
C. caliculata, var. makrogona, v. Lendenfeld, 1866, ib., ix., 
922; Bale, 1888, ib. (ser. 2), iii., 766. 

Hob. Port ChalinerB; Taiaroa Head; Wellington Har¬ 
bour; Australia. 

7. Campanulakia bidabiata.— Campanularia bilabiate,. 
Cough trey, 1874, Trans. N.Z. Inst., vii., 291; 1876, ib., 
viii., 299. 

Hob. Timaru. 

8. Campanulahia oaboubliiA.— Campanularia carduelta, All- 
man, 1886, Jnl. Linn. Soc. (Zool.), xix., 132. 

Hob. N.Z* 

9. Campanulabia fbuticosa .— Laomedia fruticosa , Esper, 
1830, Pflan. Abb. nach der Natur mit Eaben erleuchtet (3), 
xxxiv., 162. Sertularellafruticosa, Thompson, 1879, Ann. 
and Mag. Nat. Hist. (5), iii., 100. Campanularia fruticosa, 
Marktanner-Turneretscher, 1890, Anna!, des k. Sc. Natur. 
Hofm., v., 206. 

Hab. N.Z.; Philippine Islands; Ceylon.. 

10. Obbua gbniculata.— Obelia geniculata, Linnteus, 1767, 
Syst. Nat., i., 1312; Hincks, 1868, Hist. Brit. Hyd. Zooph., 
149; Coughtrey, 1876, Trans. N.Z. Inst., viii., 299; 1876, 
Ann. and Mag. Nat. Hist. (ser. 4), xvii., 24; Bale, 1884, 
Cat. Aust. Hyd. Zooph., 69; 1894, Proc. Boy. Soe. Viet, 
(new. ser.), vi., 99; Marktanner-Turneretscher, 1890, An¬ 
na]. deB k. k. Natur. Hofm., v,, 208. Laomedea geniculata, 
Coughtrey, 1874, Trans. N.Z. Inst., vii., 290. 

Hab. Wellington Harbour; Cook Strait; south and east 
coasts of South Island; Australia; Europe; east coast 
North America. 

11. Obblla (?) v'tQumk.—Obelia pygmesa, Coughtrey, • 1876, 
Ann. ana Mag. Nat. Hist. (ser. 4), xvii., 26. 

Hab. Dunedin (?). 

12. Obbua austbalis.— Obelia australis, v. Lendenfeld, 1686, 
Proo. Linn. Soc. N.S.W., ix., 604, 920; Bale, 1888, ib. 
(ser. 2), iii,, 763. 

Hab. East Coast. 

18. Hbbkbla SCANDISKS .—LafoUa teandens, Bale, 1888, Proo. 
linn. Soc. N.S.W. (ser. 2), iii., 768. HebeUa scandens, 
Marktanner-Turneretscher, 1890, Annal. des k. k. Natur. 
Hofm., v., 214. 

Hab. Auekland; Australia. 

* N.Z. denotes that, the epeefoe hat net been recorded teens am 

definite tonality. 
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14. CliYTU (?) kx/Onoata. — Clytm (?) elongata , Marktanner- 
Turneretscher, 1890, Anna!, des k. k. Natur. Hofm., v., 
216. 

Hab. Aackland. 

16. Eugopes annulata.— Eucope annulata, v. Lendenfeld, 
1886, Proc. Lind. Soc. N.8.W., ix., 602. 

Hab. Aackland. 

Perisiphoniidse. 

16. LafoSa cyundaica. — La for a cylindrioa, v. Lendenfeld, 
1886, Proc. Linn. Soc. N.8.W., «., 912. 

Hab. Bay of Islands. 

17. LafoKa mines a (?). — Lafoea dntnosa( ?), Coughtrey, 1875, 
Trans. N.Z. Inst., viii., 299. 

Hab. Otago Peninsula. 

18. Cryi’TOLABIa gracilis. — Cryptolaria gracilis, Allman, 
1868, “ Challenger ” Report, xxiii., Hydroida, 42. 

Hab. OS the East Cape, 700 fathoms. 

19. Pkbisiphonia pkotinata. — Perisiphonia pectinata, All- 
man, 1888, “ Challenger ” Report, xxiii., Hydroida, 45. 

Hab. OS the East Cape, 700 fathoms. 


Haleolida. 


20 . Halkciuv dbucatula. —Halecium delicatula, Coui 


^TTrrwcir/ 



Nat. Hist. (4), xvii., 26. 
Hab. Dunedin Harbour. 


21. Halbcium pabvtjlum. —Halecivm parvulum. Bale, 1868, 
Proc. Linn. Soc. N.8.W. fser. 2), lii., 760; Marktannor- 
Turueretscher, 1690, Auntu. des k. k. Natur. Hofm., v., 
218. 

Hab. Auckland; Australia. 


Sertulariidse. 

22. BiiBTunAKlA blongata. —Sertularia elongata, Lamouroux, 
1810, Hist. Polyp. Flex., 189; Thompson, 1879, Ann. and; 

■ Mag. Nat. Hist. (5), iii., 107; Bale, 1884, Cat. Aust. Hyd. 
Zooph., 75; 1888, ftoe. Linn. Soc. N.8.W. (ser. 2), iii., 
770: Allman, 1886, Jal, Linn. Soc. (Zool.), xix,. 140; 

■ Mamanner-Turneretscher, 1890, Annal. des k; k. Natur. 
Hofm., 280. Dynamene abietinoides, Gray, 1848, Dief- 

/■ tenbaoh’s " New Zealand," ii., 294. Sertularia abieti - 
noides, Hutton, 1872, Trans. N.Z. Inst., ▼., 267; Cough- 
fasy, 1874, *6.,vii., 285; 1876, ib., viii., 800; 1876, Ann. 

. m3 Mm, Nat. Hist. (4), xvii., 28. 

:• ; H»6. LyaU Bay; Australia; Tasmania. 


462 Transactions .— Zoology. 

28. Sektubabia bisi'INOba.— Dynamene bispinosa, Gray, 1848, 
Dieffenbach’s “New Zealand," ii., 294. Sertularia bispi¬ 
nosa, Hatton, 1872, Trans. N.Z. Inst., v., 257 ; Coughtrey, 
1874, ib., vii., 284 ; 1876, ib., viii., 300; 1876, Ann. and 
Mag. Nat. Hist. (4), xvii., 27; Bale, 1884, Oat. Aust. Hyd. 
Zooph., 67; 1887, Trans. Roy. Soc. Viet., xxiii., 92 ; 1888, 
Proc. Linn. Soc. N.S.W. (2), iii., 745; Marktauner-Tur- 
neretscher, 1890, Annal. des k. k. Natur. Hoftu., v., 229. 
Sertularia opercnlata (?), Thompson, 1879, Ann. and Mag. 
Nat. Hist. (5), iii., 106. Diphasia symmetrica, v. Lenden- 
feld, 1884, Proc. Linn. Roc. N.8.W., ix., 414. 

Hab. LyallBav; Auckland; Australia; Indian Ocean. 

24. Sebtulahia ckinib.— Sertularia crinis, Allman, 1885, Jnl. 
Linn. Soc. (Zool.), xix., 139. 

Hab. Tauranga. 

25. Sebtulabia tuispinosa.— Sertularia trispinosa, Coughtrey, 
1874, Trans. N.Z. Inst., vii., 284; 1875, ib., viii., 300; 
1876, Ann. and Mag. Nat. Hist. (4), xvii., 28; Bale, 1884, 
Gat. Aust. Hyd. Zooph., 69; 1883, Proc. Boy. Soc. Viet., 
xxiii., 92. 

Hab. N.Z.; Australia. 

26. Sertulabia bamulosa.— Sertularia ramulosa, Coughtrey, 
1874, Trans. N.Z. Inst., vii., 283; 1875, ib., viii., 300; 
1876, Ann. and Mag. Nat. Hist. (4), xvii., 28. 

Hab. Dunedin Harbour; Bluff Harbour; Timaru. 

27. Sertularia opebculata.-—S erluiara operculata, Linnaeus, 
1767, Syst. Nat., i., 1807; Busk, 1852, Macgillivray's Voyage 
of the “ Rattlesnake,” i., 387; Hincks, 1868, Brit. Hyd. 
Zooph., 263; Bale/1882, Jnl. Mic. Soc. Viet., ii., 44; 
1884, Cat. Aust. Hyd. Zooph., 67; Allman, 1888, “ Chal¬ 
lenger” Report, xxiii., Hydroida, 61; Marktanner-Tur- 
neretschor, 1890, Annal. des k. k. Natur. Hofm., v., 231. 

’ Hab. N.Z.; Auckland Islands; Australia; Kerguelen ; 
Patagonia; Falkland Islands; South Africa; Europe. 

28. Sebtulabia minima. — Synthecium gracilis, Coughtrey, 
1874, Trans. N.Z. Inst., vii., 286. Sertularia purnUa, 
Coughtrey, 1875, IVans. N.Z. Inst., viii., 801; 1876, Ann. 
and Mag. Nat. Hist. (4), xvii., 29. Sertularia minima, 
Thompson, 1879, Ann. and Mag. Nat. Hist. (6), iii., 104; 
Bale, 1884, Cat. Aust. Hyd. Zooph., 89; 1887, Proc. Boy. 
Soc. Viet., xxiii., 109; Marktanner-Turneretscher, 1890, 
Annal. des k. k. Natur. Hofm., v., 281; Allman, 1885, Jnl. 
linn. Soc. (Zool.), xix., 138. Sertularia pumiloides. Bale, 
1882, JnL Mic. Soc. Viet., ii., 21, 45. 

Hab. Timaru; Dunedin; Australia; Cape of Good 
Hope. 
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29. Sertularia unguiculata. — Sertularia unguiculata, Busk, 
1852, Voy. of the “ Rattlesnake,” i., 894; Bale, 1882, Jnl. 
Mic. 8oc. Viet., »., 45; 1884, Cat. Aust. Hyd. Zooph., 76; 
Marktanner-Turneretscher, 1890, Annal. des k. k. Natur. 
fiofm., v., 281; Bale, 1894, Proc. Roy. Soc. Viet., vi. 
(now sor.), 100, Sertularia sp., Coughtrey, 1876, Ann. and 
Mag. Mat. Hist. (4), xvii., 29, note. Thttiaria ambigua , 
Thompson, 1879, Ann. and Mag. Nat. Hist. (6), iii., 111. 
Desmoscyphus unguiculata, Allman, 1885, Jnl. Linn. Soc. 
(ZoolA, xlx., 144. 

Hal. Bluff Harbour; Australia. 

30. Sf.rtularia simplex. — Sertularia simplex, v. Lendenfeld, 
1885, Proc. Linn. Soc. N.8.W.,- ix., 918, 984. 

Ilab. Lyttelton. 

81. Sertularia huttoni. — Sertularia huttoni, Marktanner- 
Turneretscher, 1890, Annal. des k. k. Matur. Hofm., v., 
288. 

Hah. N.Z. 

32. Sehtularia unilateualis. — Sertularia nnilateralis, All- 
man, 1885, Jnl. Linn. Soc. (Zool.), xix., 139. 

Hab. N.Z.; Australia. 

33. Skhtulahklla johnstoni. — Sertularia johnstoni, Gray, 
1848, Dieffenbach’s “New Zealand,” ii., 294; Hutton, 
1872, TranB. N.Z. Inst., v., 256; Cough trey, 1874, ih., 
vii., 281. Sertularia subpinnata and 8. delicatnla, Hutton, 
1872, Trans. N.Z. Inst., v., 256. Sertularella johnstoni, 
Coughtrey, 1875, Trans. N.Z. Inst., viii., 299; 1876, Ann. 
and Mag. Nat. Hist. (4), xvii., 26; Thompson, 1879, Aim. 
and Mag. Nat HiBt. (5), iii., 101; Allman, 1876, Jnl. 
Linn. Soc. (Zool.), xii., 261; Bale, 1884, Cat. Aust. Hyd. 
Zooph., 109; 1887, Proc. Roy. Soc. Viet., xxiii., 93; 1891, 
ih., vi. (new ser.), 102. Sertularella purpurea, Kirchen- 
pauer, 1884, Abh. des Natur., viii. 

Hah. Lyall Bay; east and weBt coasts of the South 
Island ; Chatham Islands; Australia; Tasmania. 

34. Sertulabblla capillabib.— Sertularella capillam, All- 
man, 1885, Jnl. Linn. Soc. (Zool.), xix., 138. 

Sab. N.Z. 

85, Sbstulabklla polyzoni as.— Sertularia polysonias, Lin¬ 
naeus, 1767, Syst. Nat., i., 1312. Sertularella polyzonias, 

‘ Hinoks, 1868, Hist. Brit. Hyd. Zooph., 235; Bale, 1884, 
Cat. Aust. Hyd. Zooph., 104; Marktanner-Turneretscher, 
1890, Annal.des k. k. Natur. Hofm.,v.,224; Allman, 1879, 
Trans. Boy. Boo., clxviii., 282. Sertularia simplex, Hutton, 
1872, Traits. N.Z. Inst., v., 257; Coughtrey, 1874, ib., vii., 

. 988; 1875, ib., viii., 800. Sertularella simplex, Cough- 



464 


"Trantactions. — Zoology. 

trey, 1876, Ann. and Mag. Nat. Hist. (4), xvii., 27. Ser- 
tularella kerguelemis, Allman, 1876, Ann. and Mag. Nat. 
Hist. (4), xvii., 118. . 

Hab. Lyall Bay; Timaru; Dunedin ; Australia; Ker¬ 
guelen; South Africa; Falkland Islands; Europe; North 
America. 

86. SERTCLAUBtnA robust a.— Sertularclla robusta, Cougli trey, 
1876, Trans. N.Z. Inst., viii., 800; 1876, Ann. and Mag. 
Nat. Hist. (4), xvii., 27. 

Hab. Dunedin; Foveaux Strait. 

87. SektuIjABEUiA fygmaba.— Sertularella jjygmaa , Bale, 1882, 
Jnl. Mic. Soc. Vict.,ii., 26; 1884, Cat. Aust. Hyd. Zooph., 
108. 

Hab. N.Z.; Australia. 

88. Sebtulakella bahoba.— Sertularclla ramosa, Thompson, 
1879, Ann. and Mag. Nat. Gist. (6), iii., 102; Bale, 1884, 

* Cat. Aust. Hyd. Zooph., 111. 

Hab. N.Z.; Australia (?). 

89. SKETUiiABELLA BxtouA .—Sertularella estigua, Thompson, 
1879, Ann. and Mag. Nat. Hist. (6), iii., 101. 

Hab. N.Z. 

40. SebtulabbliiA Integra.— Sertularella integra, Allman, 
1876, Jnl. linn. Soc. (Zool.), xii., 262. 

Hab. N.Z. 

41. S ebt lt labklla mubllbw.— Sertularella muelleri, Kirchen- 
pauer, 1884, Abh. des Natur. ver., Hamb., viii., 49; Len- 
denfeld, 1886, Proc. linn. Soc. N.8.W., x., 478. 

Hab. Chatham Islands. 

42. Sebtulakella efiboofus.— Sertularia futi/ormds, Hutton, 
1872, Trans. N.Z. Inst., v., 267; Coughtrey, 1874, ib., vii., 
285. Sertularella episcopus, Allman, 1876, Jnl. Linn. Soc. 
(Zool.), xii., 263. Sertularia longieotta, Coughtrey, 1875, 
Trans. N.Z. Inst., viii., 800; 1876, Ann. and Mag. Nat. 
Hist. (4), xvii., 28. 

Hab. Lyall Bay. 

48. Tbuiaria zbi.andica. *— Thuiaria eelandica, Gray, 1848, 
Dieffenbaoh’s “ New Zealand,” ii., 214; Hutton, 1872, 
Trans. N.Z. Inst., v., 266; Goughtrey, 1874, ib., vii., 288; 
Qnelcb, 1888, Ann. and Mag. Nat. Hist. (6), xi., 247. 
Thuiaria dolmhocarpa, Allman, 1876, Jnl. linn. Soc. (ZOol.), 
xii., 270; Thompson, 1879, Ann. and Mag. Nat. Hilt. 
(6), iii., 110; Bale, 1887, Proc. Boy. Soc. Viet., xxiii., 108.' 
Hab. Hokianga. 

- . . i n—. . . . ... . 

* I cannot agree with Mr. Bale that th« law of priority akoald W set 
aside in this csm. 
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44. Thuiaria monilikeha.— Sertularia monilifera, Hutton, 
1872, Trans. N.Z. Inst., v., 267; Coughtrey, 1874, ib., vii., 
282; 1876, ib., viii., 301; 1876, Aun. and Mag. Nat. Hist. 
(4), xvii., 80. Thuiaria cerastium, Allman, 1876, Jnl. Linn. 
Soc. (Zool.), xii., 271. Thuiaria monilifera, Thompson, 
1879, Ann. and Mag. Nat. Hist. (6), iii., ill. 

Hab. Hokianga; Lyall Bay. 

46. Thuiaria buhabticulata. — Thuiaria artioulata, Hutton, 
1872, Trans. N.Z. Inst., v., 268. Thuiaria subarticulata, 
Coughtrey, 1874, ib., vii., 287; 1876, ib., viii., 301; 1876, 
Ann. and' Mag. Nat. Hist. (4), xvii., 30; Thompson, 1879, 
Ann. and Mag. Nat. Hist. (6), iii., 110 ; Bale, 1888, Proc. 
Linn. Soc. N.S.W. (ser. 2), iii., 746. Thuiaria bidens, All- 
man, 1876, Jnl. Linn. Soc. (Zool.), xii., 269. Sertularia 
fertilis, Lendenleld, 1884, Proc. Linn. Soc. N.S.W., ix., 
406. 

Hab. Lyall Bay ; Oamaru ; Timaru. 

46. Thuiaria quadriobnh. — Thuiaria. quadridens, Bale, 1884, 
Cat. Aust. Hyd. Zooph., 119; Lendenfeld, 1886, Proc. 
Linn. Soc. N.S.W., ix., 915. 

Hab. Timaru; Australia. 

47. Selaqinobbis nov* - zelandle.— Pericladium nova-xe- 
landia, Thompson, 1879, Ann. and Mag. Nat. Hist. (5), 
iii., 112. Selaginopsis nova-zelandiee, Thompson, loo. cit., 
p. 113 (note). 

Hab. Pandora Bank. 

48. Debmobcyphus bobkii. — Desmoscyphus buskii, Allman, 
1876, Jnl. Linn. Soc. (Zool.), xii., 266. 

Hab. N.Z. 

49. Htoralmiania BicAiAcuLA .—Hydrallmania (?) bicalycula, 
Coughtrey, 1876, Trans. N.Z. Inst., viii., 801; 1876, Ann. 
and Mag. Nat. Hist. (4), xvii., 29. 

Hab. Bluff Harbour; WickliffBay. 


Synthee lid®. 

60. SrnmiBeiuii klroans .Syntheoium elegant, Allman, 1870, 
Gytnno. and Tub. Hyd., ii., 229; 1876, Jnl. Linn. Soc. 

■ (Zool.), xii., 266; Coughtrey, 1874, Trans. N.Z. Inst., vii., 
286. Sertularia elegant, Coughtrey, 1876, ib., viii., 301; 
1876, Ann. and Msg. Nat. Hist, (4), xvii., 29. 

Hab. Bluff Harbour. 

61. Symthboiuu rahosuk. — Syntheoium rcmotum, Allman 
J885, Jnl. Jjiun. Soc. (Zool.), xix., 187. 

M Tauranga. , 

ao 
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62. Stnthkcium campylocarfum. — Synthecium etmpyloear- 
pun, Allman, 1888, “Challenger” Beport (Zool.), xxiii., 
Hydroida, 78; Marktanner-Turneretscher, 1890, Annal. 
des k. k. Natur. Hofm., v., 248. 
llab. Auckland. 


Plumulariidse. 

53. Plumularia betacka. — Corallina setacea, Ellis, 1755, Co- 
rall., pi. xxxviii., fig. 4. Plumularia setacea, Hincks, 1868, 
Hist. Brit. Hyd. Zooph,, 296; Bale, 1888, Proc. Linn. 
8oc. N.S.W. (ser. 2), iii., 778. Plumularia tripartita, 
Lendenfeld, 1884, Proc. Linn. Soc. N.S.W., ix., 477. 

Bob. Tim&ru; Australia; Kurope. 

54. Plumularia spinuloba. — Plumularia spinulosa. Bale, 
1882, Jnl. Mic. Soc. Viet., ii., 42; 1884, Cat. Aust. Hyd. 
Zooph., 139; Lendenfeld, 1884, Proc. Linn. Soc. N.S.W., 
ix., 475. 

Bah. Tiinaru; Australia. 

55. Plumularia turgid a. — Plumularia lurgida, Bale, 1888, 
Proc. Linn. Soc. N.S.W. (ser. 2), iii., 779. 

Bab. Lyttelton. 

56. Plumularia campanula. — Plumularia campanula, Busk, 
1852, Voy. of the “ Battlosnake,” pi. x., fig. 5; Bale, 1884, 
Cat, Aust. Hyd. Zooph., 124; 1894, Proc. Boy. Soc. Viet, 
(new ser.), vi., 113; 1890, Marktanuer • Turneretscher, 
Annal. des k. k. Natur. Hofm., v., 265. Plumularia in- 
divisa, Bale, 1882, Jnl. Mic. Soc. Viet., ii., 39. Plumu¬ 
laria rubra, Lendenfeld, 1884, Proc. Linn. Soc. N.S.W., 
ix., 476; Bale, 1888, ib. (ser. 2), iii., 778. 

Bab. Auckland; Australia. 

57. Plumularia multinoda. — Plumularia mdtinoda, Allman, 
1885, Jnl. Linn. Soc. (Zool.), xix., 157. 

Hob. Tauranga. 

58. Plumularia (?) saiPhzx.--Plumularia simplex, Coughtrey, 
1874, Trans. N .Z. Inst., vii., 290. Plumularia (?) simplex, 
Coughtrey, 1874, ib., viii., SOI; 1874, Ann. and Slag. 
Nat, Hist. (4), xvii., 31. 

Bab. Ocean Beach, Dunedin. 

59. Antrnnularia antennina. — Sertularia antennina, Lin* 
E«as, 1767, Syst. Nat., 1810. Antsnnularia antennina, 
Hincks, 1868, Hist. Brit. Hyd. Zooph., 280; Hutton, 
1872, Trans. N.Z. Inst., v., 25®; Coughtrey, 1874, tit* 
Tii., 288 ; 1876, Ann. and Mag. Nat. Hist, (4), xvii 

Bab, LyallBay; Europe. « 
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Aglaophenlida. 

€0. Aglaophenia incisa. — Plumularia incisa , Coughtrey, 1874, 
Trans. N.Z. Inst., vii., 290. Aglaophenia incisa, Coughtrey, 
1876, Ann. and Mag. Nat. Hist. (4), xvii., 38. 

Hub. Lyall Bay. 

61. Aglaophenia bankhii. — Plumularia banksii, Gray, 1843, 
Dieffenbach's “ New Zealand," ii., 294; Coughtrey, 1874, 
Trans. N.Z. Inst., vii., 289. Aglaophenia banksii, Bale, 
1887, Proc. Roy. Soc. Viet., xxiii., 103. 

Hah. N.Z. 

62. Aglaophenia huttoni.* — Plumnlarta banksii, Hutton, 
1872, Trans. N.Z. Inst., v., 259. Plumularia huttoni, 
Coughtrey, 1874, Trans. N.Z. Inst., vii., 290. Aglaophenia 
huttbni, Coughtrey, 1876, Ann. and Mag. Nat. Hist. (4), 
xvii., 31. 

Hah. Lyall Bay. 

68. Aglaophenia acanthocarpa. —Aglaophenia aeanthocarpa, 
Allman, 1876, Jul. Linn. Soc. (Zool.), xii., 274. 

Hob. N.Z. 

64. Aolaophknia laxa. — Aglaophenia laxa, Allman, 1876, 
Jnl. Linn. Soc. (Zool.), xii., 275. 

Hab. N.Z. 

65. Aglaophenia pokmosa. — Plumularia formosa, Busk, 1850, 
Brit. Ass. Rep. Aglaophenia formosa, Kirchenpauer, 1872, 
Abb. der Natur., ver. Hamb., v., 26; Bale, 1884, Cat. 
Aust. Hyd. Zooph,, 168; Marktanner-Turneretscher, 1890, 
Annal. des k. k. Natur. Holm., v., 264. 

Hab. N.Z.; Australia; South Africa. 

Zdilse. 

66. Idia pribtib .—Idia pristis, Lamouroux, 1816, Hist. Polyp. 
Flex., 200; Busk, 1852, Voy. of the “ Rattlesnake,’* i., 889; 
Allman, 1888, “ Challenger ’’ Report, vii., 85; Lendenfeld, 
1884, Proc. Linn. Soc. N.S.W., ix., 419; Bale, 1884, Cat. 
Aust. Hyd. Zooph,, 113; 1888, Proc. Linn. Soo. N.S.W. 
(ser. 2), iii., 748; 1894, Proc. Roy. Soc. Viet, (new ser.), 
vi., 104; Marktanner-Turneretscher, 1890, Annal. des k. k. 
Natur. Holm., v., 280. Diphasia rectangularis, Lenden¬ 
feld, 1084, Proc. Linn. Soc. N.S.W., ix., 914. 

• *tboro are two epeeie* named Aglaophenia huttoni: A. huttoni, 
OeMktmy (MS above), and A. huttoni, Ktrohsapauor « Plumularia pen- 
neilnu, Sutton, 1878, Tran*. JT.Z. Inst., v., 368; Coughtrey, 1874, ih., 
vtLJU; A jm u nM aij), Ooogbtrey, 18Tfl, Ann. and Mag. Nat. Hist. (4), 
writ, IL TfoaMholfc glean V%fr. Bala in a list of tpsoies whiek «m 
mtdoOeeA tar VSe Lsndwiisld, Sroe. Hay. Soo. Viet, xxiii., 108. Un- 
fa rionatri y I have not wan EirwMMqmoar't,paper, and I oaanetsaywMch 
" .has' priority ^ whieh matt So «han|X 
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Hob. Many parts of New Zealand coast (v.L.); Aus¬ 
tralia; Singapore. 

ELEUTHEROBLASTEA. 

Hydride. 

67. Hydka vmiDtB.— Hydra viridis, Linnmus, 1767, Syst. 
Nat., 1820; Hincks, 1868, Hist. Brit. Ilyd. Zooph., 812; 
Coughtrey, 1876, Ann. and Mag. Nat. Hist. (4), xvii., 24. 
Bab. Ponds near Dunedin. 


Art. XLIV. —On the Habits of New Zealand Ants. 

By W. W. Smith, F.E.S. 

[Read before the Philosophical Institute of Canterbury, 2nd October, 

1895 .3 

At the present time the number of endemic ants described 
by F. Smith, Mayr, Hutton, Forel, and Emery comprise 
nineteen species, representing three sub-families, included in 
nine genera and three sub-genera. Professor Forel, in his 
recent classification, has carefully corrected the nomencla¬ 
ture and generic arrangement of the New Zealand Formi • 
cidce. This is a valuable service to students of the native ants, 
while his masterly definitions of their specific characters 
should be a safe guide to them when describing new species 
or varieties. Professor Emery has also lately described and 
figured* a new species (Discothyrea antarotica) from New 
Zealand, and removed Orectognathus perplexus, 8m., to the 

g nus Strumigenys, which species now remains as 8. perplexa, 
a. It is highly satisfactory to have our interesting native 
ants described and classified by those eminent specialists on 
Formicida. 

Professor Emery’s observations on the occurrence of 
Discothyrea antarcnoa in New Zealand as a case illustrating 
the " cosmopolitanism and great antiquity ” of most genera 
of the Oonerina are equally applicable to several other genera 
occurring at the Antipodes. The genus Buberia of Forel is 
represented at present by two species: 3. striata, 8m., the 
largest native ant, occurs in large and small communities 
distributed over both Islands; H. broum, Ford, was dis¬ 
covered by Captain Broun at Rotorua, bat has not as yet 


* Irani. N.Z, Inst,, voL xxrii., p. 688., 
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been observed in the South Island. Forel’s new var. Striata 
rufcsccns was collected by Mr. A. T. Drquhart on Pirongia 
Mountain. Prolascus advena , Sin., occurs in large communi¬ 
ties in both Islands. Poncra castanea , Mayr; Acanthoponera 
brounii, Forel ; Amblyopone cephalotu, Sm.; A. saunders t\ 
Forel; Orectognathus antennatus , Sm.; Poncra antipodum , 
Forel; Strumigenys perplexa, Sm.; aud Discothyrea antarctica, 
Emery, have recently been collected by Captain Broun at 
Drury, Mercury Bay, and Botorua, but are unknown at 
present in the South Island. The genus Monomorium is 
represented by five species, two of which are found in both 
Islands, if. integrum , if. suteri, and M. smithii , discovered 
three years ago at Ashburton, will probably also be found to 
inhabit the North Island. Before dealing with the habits of 
endemic ants and their economic and parasitic attendants, 
I may state that my observations apply only to the species 
occurring in Canterbury. 

As the habits of European ants have been so exhaustively 
treated by Huber, White, Forel, aud Lubbock, it would be 
superfluous to enter minutely into details of the habits of the 
native FormicuUe . There is practically so little difference in 
the relative habits of the European and Antipodean species 
of ante of the same genus that it will only be neoessary to 
record the more striking or characteristic features of the 
latter. The five species of Monomorium all occur commonly 
in large and small communities, under variously-sized stones 
on the Canterbury Plains. Perhaps no country can show 
so many species of the same genus inhabiting separate nests 
within so small a radius. In addition to the nests of Huberia 
striata , the five distinct forms of Monomoria are frequently 
situated within a few yards of each other. The greater 
number of and more populous nests of Monomona are 
found under stones half embedded in sandy situations sup¬ 
porting a stunted vegetation, such as we find on old river¬ 
beds and the stony upper parts of the Plains. There are 
several causes which apparently guide the ants in selecting 
these sites. The network of roots generally growing beneath 
the cool, damp undersides of the stones supports several species 
of root4eeding GocckU, which are unquestionably of consider¬ 
able economic value to ants. The removal of the loose sand 
or poor sandy soil from under the stones is also more easily 
accomplished by the ants when forming courts and tunnels 
than where stones are imbedded in deep, rich soil. We have 
occasionally found nests of M. nitidum under stones imbedded 
in coarse shingle where no plants grew, and which contained 
no Ooccids or other insects—at least, so far as we could detect 
without molesting the whole of the nests. On the 19th 
November aud 12th December last we examined two of these 
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nests for the purpose of collecting all insects, Ac., we could 
find associating with the ants. In both nests we found 
none. Both were large communities, each numbering about 
eight hundred individuals. We found vast numbers of eggs 
and larvae in the interstices of the stones at a depth of 15m. 
and 16in. from the surface. In one we obtained ten queens 
secreted in different parts of the nest, some in cool, moist 
chambers 17in. down in the shingle. Excepting some frag¬ 
ments of the elytra of miuute beetles and wings of flies, we 
could not detect any other remnants of their food. We, how¬ 
ever, have found large and small colonies situated among 
Stunted vegetation containing considerable numbers of Coc- 
cids, some minute parasitic beetles ( Diarthrocera formiciphila, 
Broun), and an Acarian ( Leiosoma longipilis, Monies). Not¬ 
withstanding the closest search in the nests of all the Mono- 
moria, we have observed the beetles present only in the 
colonies of M. nitidum and M. suteri. M. nitidum is the most 
active native ant, and vigorously assails ail intruders near 
its nest. 

Huberia striata, Smith, is the largest endemic ant. Al¬ 
though it exists in fair-sized colonies on the old river-beds on 
the Plains, the largest are met with in limestone districts, 
or in warm rooky valleys near the main range. At Albury 
immense colonies exist beneath detached pieces of limestone 
lying among the tussock at the base of the whole length of 
the sloping bed of dibris beneath the great rooks. Owing 
to the vast numbers of ants in the -nests it was frequently 
difficult to examine their structure or collect the eoonomic or 
other insects found associating with them. In many of the 
nests I found considerable numbers of the pretty little shell 
Laoma haasti, Hutton, lying in the courts and tracks of the 
ants. Some were bleached, and all were empty; but whether 
they had crept into the nests or been earned there by the 
ants I am unable to say. The mollusc is extremely common 
among the broken rocks, and I am inclined to believe that 
they were carried into the nests by the ants for food. I rarely 
found them under stones Where there were no ants, and these 
were generally alive. One important fact which serves to 
illustrate the effect of situation on the economy of ants is 
that we never observed Ooccids in their nests in the neighbour¬ 
hood of the rooks. The latter is covered in parts with low 
Vegetation, and generally teems with insect-life, especially 
beetles, whose elytra we found in quantities in the ants’ nests. 
At Ashburton and on many parts of the Plains this fine ant 
exists in smaller colonies, and is almost invariably found 
associating with a large yellow subterranean Ooccid lifocfp- 
topim dreea, Maskell). The latter Is a root-feeder, and occurs 
plentifully on the roots of PmoUa, QarmiehaUa, tHscaria, 
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Ac&na mwrophylla , and many other plants growing in poor 
situations. In the bottoms of some of the valleys of the 
Gawler Downs, Mount Somers, I have met with Very large 
colonies under stones lying among the mixed vegetation. On 
the roots of Pitnelea , Poa % and other plants were groups of a 
large slate-coloured form of Dactylopius pace, Maskell. They 
were firmly attached to the roots, and aid not appear to be 
molested by the ants. In order to test their relations I care¬ 
fully detached a few and dropped them in the midst of the 
throng of excited ants. They were instantly seized by workers 
and carried into the dark galleries. On one occasion we 
noticed some extremely minute transparent-winged flies rise 
from the underside of the stone wheu turned over. The nest 
contained over sixty adult females of D. pom, and possibly 
these minute flies were the males of this Coccid. 

The presence of certain plants in some localities explains 
the presence of ants' nests near them. The roots of Acana 
micr&phylla are particularly liable to the attacks of D. areem , 
and a species of root-feeding white woolly Aphis. Both insects 
are a great attraction to this ant, which forms clear passages 
alongside the Aphis- and Coccid-infested roots. These tracks 
are frequently traversed by the ants who attend on and obtain 
food from these rhi&ophagouB insects. I have occasionally 
observed the ants moving leisurely over the Aphis and Coccids, 
gently stroking them with their antenna*, and moving their 
woolly and cottony secretions. The latter when freshly secre¬ 
ted unquestionably contains a sweetish moisture, which attracts 
the ants, and is much relished by them. The three economic 
insects alluded to above are the only species wo have observed 
in the nests of, or being attended by, this fine ant. It is an 
enchanting scene iu ant-life to gently turn over a large stone 
and look into a populous colony of H. striata. From Sep¬ 
tember to January the courts and galleries of the nests con¬ 
tain groups of eggs and larvae of different ages. When the 
light and air is admitted the eggs and larva* are rapidly seised 
by the workers and borne away to places of Bafety in the 
inner galleries of the nest. The queens are very timid, and 
disappear into their chambers immediately the stone is raised. 
When examining the structure of the galleries we have occa¬ 
sionally found it difficult to trace the queens to their hiding- 
places in the nest. The galleries generally ramify in many 
directions, and often to considerable depths, especially when 
the aite of the nest is on stony ground. I have observed young 
winged queens, males, and neuters of B. striata appearing 
earner i^ their neats than in the nests of all other species 
purring in Gaiuerbury. They begin to appear about the 
10th November, an4 continue to add to their number Until 
thJPeWuary. A calm, sultry day is chosen for 
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this great event in ant-life. If viewed in the sunshine a few 
days before swarming, the throng of busy ants with glisten¬ 
ing wings presents a charming picture of social life among 
insects. Huber describes the attention bestowed by the 
neuters of some European ants on young queens during 
their development. In large colonies of II. striata it is a 
common occurrence to find queens in course of transform¬ 
ing lying in the common tracks and courts of the nests. I 
have frequently observed the males and workers run over and 
pass them by unnoticed, especially in the pupal stage. Whe¬ 
ther the care of young queens is allotted to particular indi¬ 
viduals I am unable to say. I have, however, seen a large 
worker seize the pupas and carry them into one gallery. In 
the nest in question three pupal queens lay in different 
parts of courts. When the worker seized the first pupa I 
touched it gently with red ink to enable us to clearly observe 
its movements among the host of ants. After an absence in 
the gallery of two minutes it appeared, walked rapidly along 
the track where the pupal queen lay, then turned almost 
at a right angle along auother track for about Sin., seized 
another young pupal queen and took the same track back into 
the gallery where it placed the first. In two minutes more it 
again appeared, and, taking the one track, passed the entrance 
on the right where it picked up the second pupa, and, pro¬ 
ceeding dong another track to tne right, seized a third pupal 
queen and bore it away with the clearest deliberation into 
tne same gallery where the previous two were taken. The 
question of the allotment of labour among ants is one often 
discussed. The preservation of their young is an instinet 
common to the workers of all social ants. In communities of 
ants, like those of the higher groups of animals, more intelli¬ 
gent individuals will often occur. The removal of these young 
queens by the single individual showed very clearly its own 
undoubted intelligence and instruct for their preservation. 
In all probability the same ant had previously placed them in 
the tracks where they lay when we ’raised the stone. The 
case further illustrates the reasoning sentient powers of social 
ants. Huber cites a case of several workers being employed 
constructing a portion of a new nest A single ant approached 
them and communicated his thoughts, whereupon the work 
done was pulled down and reconstructed on a better plan. 
The instinet of the preservation of their young exists in the 
minds of ants apart from their many intelligent habits which 
are unquestionably acquired during their existence. The fol¬ 
lowing case, whicn occurred with a nest of Huberia striata, is 
another case in point. On 2nd November, 1892, Mr. T. Seedy, 
of Tinw&ld, informed me that he had seen a number of ante 
busy removing eggs from their nest; situated under stones on 
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the Ashburton River-bed. We visited the place on the 4th, 
and found the ants inhabiting much higher ground than when 
Mr. Sealy observed them migrating two days previously. The 
object of removing the eggs was perfectly clear. The river 
had been slowly rising for several days before Mr. Sealy 
noticed them removing their eggs, and the water had pene¬ 
trated the coarse shingle to within a few inches of the old site 
of the nest the day we examined it. It is worthy of note that 
our native ants, although long isolated from other regions, are 
in no sense inferior in intelligence to those existing in other 
countries. Too much stress is laid on instinct by writers in 
guiding the habits of social insects. 

Monotnorium antaretkum , White ( = M. fulvum , Mayr), 
occurs plentifully in both Islands. I have met with large 
communities of this ant under stones in open situations in 
Westland. They, however, exist in larger communities on 
the eastern side of the Alps, especially on the outskirts of the 
bush, and in warm valleys of the lower hills bounding the 
Plains. Like H . striata , they haunt the habitats of subter¬ 
ranean Coccids, and may frequently be seen gently stroking 
them with their antenna). I have frequently observed workers 
seise large females of 1). pace and remove them to places of 
safety. When studying the habits of ants it is important to 
gently raise the stones covering their nests. By doing so an 
excellent glimpse of the natural conditions of the nests is 
obtained. If inis is practised on a calm, dull day the ants do 
not so readily become excited as they do on sunny or windy 
days. In some of the nests where Coccids were numerous we 
noticed the ants for a few seconds removing the soft cottony 
secretion from them. It is a common occurrence to see many 
of the ants moving about the nest with minute particles of the 
fine cottony substance adhering to their heads and mandibles. 
Where Coccid- (D. arccie) and Aphis-infested roots of Acana 
microphglla are found in patches on the Ashburton River-bed 
they are attended by this ant, who treat these parasitic insects 
with care, gently stroking them with the antennas, and tnani- 

S 'ng the cottony secretions with the mandibles. My 
Mr. A. Brooks informs me that this species occurs in 
the bush at Danevirke in very large communities. Excepting 
the brighter colours of the specimens sent to me from Dane- 
virke there is no other feature to distinguish them from speci¬ 
mens collected on the Plains. In the Mount Somers district 
this ant is found in the autumn in greater numbers in spider¬ 
webs than other species of Monotnoria, and the same fact 
is recorded by Mr. G. V, Hudson from the Wellington 
Dietriot. 

Smith: In addition to the foregoing remarks 
on this interesting ant I have to refer to some ounous Ooc* 
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ckU, Acarians, Thysanura, and Coleoptera occurring in their 
nests. Mr. Masked has described and figured* lliptmia formi- 
ct cola, and made some suggestive remarks on this Ooccid in 
relation to ants. On this question he stated that *' There 
appears to be a general consensus of opinion that Aphides are 
made use of by ants for their honey-dew, or, as frequently 
Stated, employed as * milch-cows ’; but this is the first in¬ 
stance that I know of where ants and CoccidB dwell together, 
and the quantity of honey-dew secreted by the Ripersia cannot 
lie very great. ... It would be interesting to know 
whether, in other countries CoccidB are found under similar 
conditions, and, if so, how the ants and they mutually behave 
to each ether.” These very suggestive remarks on the mutual 
relations of ants and CoccidB dwelling amicably together has 
created a general interest among students of the Caocidte. 
There has lately been an earnest and extensive search made 
for CoccidB in the nests of British and Continental ants, with 
the result that another new species (Ripenia tomtini, New- 
Btead) was discovered by Miss Tomlin in an ant’s nest in the 
Island of Jersey. Other new species belonging to different 
genera have also been discovered associating with ants in 
England, and have lately been described by Mr. Newstead. 
When the first specimens were sent to Mr. Maskell we had 
not previously examined the ants’ nests to ascertain the pos¬ 
sible number of Ripenia in each. Since reading Mr. Maskell’a 
paper, three years ago, we have made a minute and prolonged 
search for Ripenia in the nests of all the known Manomoria. 
On first turning over a stone covering a nest we have observed 
from three to thirty-two Ripenia inhabiting the tracks and 
courts. When air and light is admitted into the nest these 
minute insects begin to move about, seeking concealment. 
When they are not seised and carried away by the ants they 
will occasionally walk unassisted into the galleries. They 
are frequently found moving abont on the under-surface of the 
stone covering the nest. We have often raised the stone off 
the nest and witnessed the ants along with the Coccids seise 
the latter and carry them about for several minutes all over 
its surface. We have laid the stone down and allowed the 
ants to escape, when they generally went in a direct line for 
the nest and carried the Coccids into the galleries. 

In a paper " On the Origin of Ants' Nests "f I have dis¬ 
cussed the question of the presence of numerous Coccids 
under stones as frequently forming the. basis of ants’ nests. 
In referring to several points I wrote, “I have mentioned 
the presence of Aphides and Coccids feeding on the roots 
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beneath the boulders as forming an economic basis for the 
origin of the ants* nests. The cool damp undersides of the 
boulders naturally draw the roots of plants and attract their 
parasites to them, while at the same time they afford the 
requisite conditions for establishing young communities of the 
ants. The latter instinctively search for these sites, and 
while thus engaged several of the sexes meet and associate 
together to form new nests. Beneath some of the stones we 
have often observed where they had only commenced to 
excavate their galleries, and we have seen others in course 
of progress—from the most rudimentary to the highly-finished 
ana numerous galleries in the nests of the old ana flourishing 
communities. When the work of excavating the galleries has 
commenced the ants do not readily desert the site, and they 
bestow great care on the domestic'or economic inhabitants of 
their nests." These remarks applied chiefly to M. nitidum; 
and, although I mention having examined two nests situated 
in rough shingle which contained no Coccids, they’are, as a 
rule, applicable to the origin of the nests of this species. We 
have counted eighty-four Coccids (Ji. formicicola) with a single 
colony, and probably we missed many more when digging up 
the shingly site of the nest. After a patient search for several 
years among hundreds of nests we nave not discovered this 

K culiar Coccid elsewhere than in ants’ nests. The curious 
etle Diarthroeera formkiphila , Broun, we observed in the 
imago state associating with ants. 

Professor R. Monies has lately described and figured an 
Aearian (bmosoma longipiku) and two Thysanura ( Drepautira 
brachycephala and Lipura invert#) found associating with 
Moncmoria in New Zealand. Two more species ( Entomobrya 
multi/asciata , Tullb., and Achoratis armatue , Nic., Tullb.) were 
also among the insects sent to Professor Monies. These latter 
species he considers occur accidentally in ants’ nests. 

If. mtm, Ford, is a somewhat smaller ant than M, nitidum , 
but of very similar habits. Larue and small communities of 
this glossy-black species exist under boulders on the Ashburton 
River-bed* Like the preceding species, they haunt and protect 
colonies of Coccid* parasitic on the roots of several plants. 
& forrmdeota occurs abundantly in their nests, the white, 
cottony fringes of this minute Coccid rendering it a con¬ 
spicuous object among the hustling Ants. Although D. poa 
is cmnimocily found on the roots of several species of Poa , it 
attacks the roots of other plants, and occurs plentifully on 
rootlr uuder stones in nests of this ant. I have seen the adult 
fqMdes walking leisurely about the courts of the nest, where 
thjere were-no roots near, each covered with masses of a white 
cottony substance. Twice have I noticed the little black ants 
ineffectually to carry off some of these large Ooooids. 
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After several failures to do so the ant turned, walked back* 
wards, and dragged the Coccids into the galleries. We have 
found nests situated under large boulders lying on fine sand, 
with no roots penetrating them, which contained several dozen 
adult females of li. formicicola. It is a common occurrence 
to find numbers of this Coccid, in all stages of development, 
attached to roots in the nests. I, however, can only con¬ 
jecture that these adult Coccids wore brought into these nests 
by the ants from elsewhere. They walk freely about the 
tracks and courts, but on what they subsist, in the absence of 
roots, 1 am at present unable to say. When viewed with a 
strong lens the walks and courts of the nests of this species 
exhibit the perfection of workmanship. In some of the nests 
we have observed groups of minute yellow eggs, together with 
clusters of those of the normal colour—white or reddish-white. 
On the 10th October, 1892, we found several nests, all close 
together, containing clusters of queen eggs, or those which 
develope into queens, while only a few worker-eggs were 
observed in the nests. In all ants' nests it is a simple matter 
to distinguish these eggs, chiefly from their size, and different 
periods of time required for their development. My knowledge 
of the latter is too imperfect at present to enter into details of 
their development. I, however, hope to be able to deal with 
this question in a future paper. 

M. integrum , Forel, recently described, is the rarest species 
of the genus—at least, in the neighbourhood of Ashburton. 
Except in size, it closely resembles M. $uteri 9 and is of similar 
habits* I have observed the two Coccids, li. formicicola and 
IX poa, in two nests which we examined, under stones on the 
river-bed, a few miles above Ashburton. In structure it is 
a more slender and graceful form than any of the preceding 
species. At present 1 am unable to give full details of its 
habits. 

M. mithii , Forel, is the smallest species of the native Mono - 
moria . It exists generally in small communities on the river¬ 
bed here, and is readily distinguishable from all the native 
ants by its minute size and clear brown colour. The neats 
generally occur on sandy situations, among stunted vegetation, 
which support the Coccids associating with the ants. jR.jfor- 
micicola associates with them, and is tenderly carried off by 
the workers when the stone is raised off the nests. In young 
colonies which contain few eggs it is a common mode of con¬ 
cealment to rapidly burrow into and disappear in the fine 
sand on the bottom of the nest. The smallest nest of this 
ant we have noticed contained one queen, one male, and 
five neuters. As the colonies increase in numbers during 
the summer, dozens of adult females of the minute star-like 
Coccid, IS. formicicola , are occasionally found leisurely walk- 
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ing about in the nests. The Aearians and Thysanura, already 
mentioned, are generally found in the nests of this species. 
On the 28th November, 1898, we discovered a somewhat large 
colony under a stone lying near some plants of Garmichalia 
nana . The roots of tne latter were growing under the stone, 
and were badly infested with the R ipersue. The fine sand had 
been removed from under the roots, and left them clear in the 
nest. Attached to the roots were numbers of Ripenm, some 
of which the workers seized and removed to dark recesses 
in the nest. The ants hod to climb up about 2in. of the 
perpendicular side of the nest to reach the horizontal roots. 
They each seized a Ooccid, returned back along the root, 
walked down the wall, and disappeared into the recesses of 
the nest. It is therefore clear that the habit of preserving 
Gocoids in their nests is general among the native Monomoria. 
Mr. Haskell states that the secretions yielded by these minute 
Coccids cannot be much. The species preserved by the ants 
are perhaps the only subterranean forms which secrete swoet, 
or at least edible, substances, bo much sought after by the 
ants. Even the small amount secreted by some species is 
apparently sufficient to warrant our miuute ants in protecting 
and preserving them in their nests. R . formicicola is a beau* 
tiful object when examined alive on a shaded field of the 
microscope. 

Prolascus advena , Smith (= Formica advena , Smith; Preno - 
loph advena , Mayr): This peculiar ant is not uncommon on 
the Canterbury Plains. It is generally found in very large 
colonies, especially in limestone districts and in warm, rocky 
valleys sheltered from cold winds. The same habit of haunt¬ 
ing tne habitats of Coccids holds good with this as with the 
preceding species. As this ant is somewhat rare about Ash¬ 
burton, Lhave not been able to study its habits and economy 
so fully as other species. It is a very timid and excitable 
ant, and no sooner is the stone raised off their nests than they 
present a scene of bustle and excitement. I have only twice 
seen them carrying Coccids about in their nests: but any 
further remarks on this ant I withhold for the present. 

Swarming of Ante. —The calm, sultry days of February and 
March bring forth vast swarms of young ants to seek “fresh 
woods and pastures new" wherein to establish young colonies* 
For weeks before they take flight the nests are crowded with 
winged ants awaiting the proper time and natural conditions 
to due so. Seven years ago 1 recorded in the Field our meeting 
with a vast swarm of if, niUdum when driving across the 
Plains from Ashburton to Mount Somers. When we met the 
swarm we were moving at a walking-pace, and halted to 
witness it passing oyer us* In a few seconds horse, trap, and 
occupants ware covered with minute winged ants. I alighted 
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and went towards the wire fence, which was also covered with 
millions of ants from the swarm. Many had cast their wings, 
while others again took flight and mingled with the dense 
swarm. The densest part of the swarm appeared to be about 
6ft. to 10ft. from the ground, and flew at the rate of perhaps a 
mile an hour. As they proceeded numbers kept dropping out 
of the flight, and alighted on the tussocks, shook off their 
wings, ana disappeared in the grass. As a natural means of 
distribution, the dispersion of immense swarms like the one 
undor notice would thickly people with ants the line of 
country it passed over. An immense swarm of this nature 
could ouly be formed by the union of numerous nests which 
would be advantageous to the species. After the flight the 
queens meet and associate with males from other nests, and 
establish new colonies. 

When referring in my former paper* to the general 
economy of the Tetramoria 1 stated that, 11 In order to ascer¬ 
tain if the Tetramoria form granaries or otherwise store food 
in summer and autumn for winter use, we have carefully 
examined many old nests in the months of April and May, 
but in no instance did we discover any food stored; we, how¬ 
ever, have noticed a greater number of Aphides and Coccids in 
their nests during winter than in summer or autumn, and I 
think it probable that they are brought into the nests by 
the ants before the winter from beneath the adjacent stones/’ 
I have often observed ants with Coccids, excepting JBiper- 
m<b> under stones apart from their nests. Owing to the pre¬ 
sence of numerous rhixophagous Coccids—and in some caees 
Aphides—I am inclined to believe that these minute ants 
never possessed the instinct or knowledge of storing food. 
The milder climate and shorter winters at the Antipodes 
favour the ants in procuring food. When the relations of ants 
and Coccids are perfectly known, it will be found, I believe, 
that their mutual dependence will be, in many instances, more 
general, especially in temperate climates. The following ease, 
from the report of the Inspector of the Cape (South African) 
vineyards for 1886, is of interest; 11 1 have met with// the 
Inspector wrote, “a very singular subterranean Ooccid, both 
at Moddergat and at the Praal, attended upon in one case by a 
.small jmt> Acantholopis capensis /’ The mutual relations of 
ants and Coccids, of ants and Aphides and the larvas of 
several species of butterflies and other insects, require further 
investigation. In the case of some subterranean Coocids, 
they must belong to very ancient forms, especially so as spe¬ 
cies of the same genus are found in ants’ nests in both hemi¬ 
spheres. 
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I have now to thank Mr. Maskell, Captain Broun, and 
Professors Forel and Emery for naming and describing the 
new species of Coccids, Coieoptera, ana ants submitted to 
them respectively. To Mr. H. Suter, who took much interest 
and trouble in forwarding the ants to Europe, tny thanks are 
also due. 


Abt. XIjV .—On the Construction oj the Comb of the 
Hive-bee. 

By Coleman Phillips. 

[Read before the Wellington Philosophical Society, 4th September, 

ms. ] 

Dobing the past autumn, whilst shifting my bee-boxes, I 
disturbed a couple of hives to such an extent that the bees 
deserted them. These boxes were really double hives (two 
boxes to each hive), with a hole, 3Jin. square, leading from 
the lower to the upper box. I had consequently a good 
opportunity of carefully examining the deserted comb in the 
lower boxes, which I will name A and B. To my surprise I 
noticed that the square hole in the top of box A had been 
bridged across by two walls of comb, whilst in box B a comb- 
bridge leading straight aqross the hole had only just been 
begun. This was all the comb in box B. 

Box A, it will be noticed, is almost full of comb, lines of it 
Stretching from side to side, and two of these aoross the square 
bole, proving that, in both instances, the bees, having ap- 

E tly satisfied themselves of the dimensions of the holes, 
id them completely, and relied upon the bridging-powers 
sir oomb-constrnction to span the distances. The fact 
that in box B the new line of comb (which, when complete, 
would stretch from side to side of the box) had been began 
directly at the aperture, and the bridge of comb at once thrown < 
straight across, almost reaching to the other side, shows how 
thoroughly the bees recognised the obstacle, seeing that they 
had the whole of the box at tbeir disposal in which to start 
operations. 

Darwin makes no reference to these honeycomb bridges in 
his "Origin of Spumes." All that great writer does is to 
striae .his utmost to Show that the oomb of the hive-bee arose 
in accordance with' his great theory of natnral selection. He 
enters very fully into the cell-making instinct of the hive-bee. 
He cites other authorities to support his theory, which, if 
wrong intbis Instance, is certainly wrong throughout his 
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whole work. So completely do I disagree with the theory 
as explaining the origin of species, so certain atn I that 
there is another force, energy, or intelligence in nature far 
superior to it (which I have named “a common vital 
force *')—an intelligence that acts equally upon all living 
things throughout the whole universe we see around us—that 
I have determined to pin Darwin down to his own words in 
regard to this one matter of the cell-making instinct of bees, 
and to show, to the best of my ability, how the theory of natural 
selection fails to explain anything at all regarding bee-life— 
why it should, in some respects, resemble the busy life of a 
human community, or this wonderful specimen of what is 
called '* instinct ” in the construction of honeycomb. Often¬ 
times have my friends said to me, “ Look how well Darwin 
explains his principle of evolution by natural selection in 
the superiority of the hive-bee cell to that of the humble- 
bee ! M I propose now to ask members whether he tolls us 
anything at all in this one special matter. 

The following is Darwin’s conclusion to his section 
(cap. viii., p. 227, 44 Origin of Species ”): 41 Thus* I believe, 
the most wonderful of all known instincts, that of the hive-bee, 
can be explained by natural selection having taken advantage 
of numerous, successive, slight modifications of simpler in¬ 
stincts ; natural selection having by slow degrees more and 
more perfectly led the bees to sweep equal spheres at a given 
distance from each other in a double layer, and to build up 
and excavate the wax along the planes of intersection; the 
bees , of course , no more knowing that they stvept their spJieres 
at one particular distance from each other than they know 
what are the several angles of the hexagonal prisms and of 
the basal rhombic plates ; the motive-power of the process of 
natural selection having been the construction of cells of due 
strength and of the proper size and shape for the larva), this 
being effected with the greatest possible economy of labour 
and wax; that individual swarm which thus made the best 
cells with least labour, and least waste of honey in the secre¬ 
tion of wax, having succeeded best, and having transmitted 
their newly-acquired economical instincts to new swarms, 
which in their turn will have had the best chance of succeed¬ 
ing in the struggle for existence. 11 

Nothing can be plainer or more emphatic than these words 
as explaining the theory of natural selection, I have italicised 
certain words in order not only to show how mistaken this 
conclusion was, but also to emphasize the existence of this con* 
stant guiding vital intelligence, of which Darwin took no ac¬ 
count, There is no reference to the words, 4 4 vital intelligence 
or force ” in Darwin's index. It is of no moment whether he 
himself compiled the index or the index was compiled tot him; 
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I should certainly think he supervised it. But it is quite plain 
that so little was thought of these two words that they were 
omitted from the index. In his conclusion Darwin certainly 
continues with the words, “the motive-power of the process 
of natural selection,” as being sufficient to account for the cell- 
construction of the hive-bee; but no person has yet grauted 
natural selection to be a motive-power. Every one admits 
that vital intelligence is a motive-power, because we all ex¬ 
perience it, although we do pot know what it really is; and we 
oan all further admit that natural selection is one method by 
which that intelligence acts, subject, however, to the higher 
law of progressive adaptation of species. That is to say, that 
each species, like a magic puzzle, has in itself the power to 
change, to adapt itself, to build cell on cell, by a thousand 
thousand different modifications, so as to enable it to suit itself 
to now environments. I pointed this out in section iii. of my 
paper—“ Potentiality of Divergence."* 

The bridging principle of construction in the comb of the 
hive-bee can be seen at a glance in both boxes on the table. 
There is no simple cell-construction in the bold manner in 
which the bees throw their comb straight across the two holes 
—no simple “sweeping of equal spheres from respective dis¬ 
tances.' 1 Again, it will be observed that the walls of comb 
stand at certain distances from each other—never less than 
three lines, but usually six lines—-that being, I suppose, as far 
as the bees oan reach between wall and wall of comb. Surely 
the bees blow what they are doing when rigidly keeping the 
different lines of comb at these stated distances. For it will 
be observed that, no matter how the bases of the hanging walls 
of comb start, whether in straight or diagonal lines, each 
Single wall rarely approaches a neighbouring wall within three 
lines. These bases, indeed, can start anywhere in the box, 
because the bees evidently possess two separate pieces of 
knowledge amongst many others: (1) The average length of 
the rhombus or cell to acooinmodate the larvas; (2) the dis¬ 
tance to be observed between the walls of growing comb. 
Possessing these two pieces of knowledge, which Darwin does 
not credit the bees withj as well as the “instinct of the sweep¬ 
ing of spheres M to form the cells, which he does credit them 
with, the bees can fill in a apace anywhere in the box. The 
result always is that a box becomes filled with walls of live 
comb at stated distances apart, and the two layers of cells of 
fairly equal lengths. But should a growing wall of comb 
come in contact with a neighbouring wall, as sometimes 
happens, that contact is immediately stopped, and the point 
of. oontaot forms a stay. It will be observed that these stays 
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are numerous round the sidea-of the box. This is evidently to 
strengthen the walls of comb and keep them firm, the stays 
rarely impeding the free passing of the bees round the hive. 

In Article lxxi. of our Transactions of 1893, " Spiders as 
Engineers/’ I pointed out how beautifully spiders stayed their 
webs, and showed, moreover, that some of our own suspen¬ 
sion-bridges (notably the one in Hobson Street, Wellington) 
are stayed exactly in a similar manner. Now, if any person 
closely examines dox A he will observe somewhat similar stays 
all round the box, but rarely between the walls of comb. What, 
then, is the intelligence that guides insects and animals to stay 
their constructions in this way ? Wherein does the theory of 
natural selection account for it ? Does nature, under that 
theory, thin out all the variations of the different species until 
only those survive which know how to adopt this principle of 
staying? For that is the constant argument: “Only those 
survive that have been naturally selected to survive.” Now, 
granting this argument, under the higher law of progressive 
adaptation, how does the theory account for such widely-dif* 
ferent species as man, spiders, and bees using almost the same 
principle in staying their widely-different structures? For, 
whether the stay is made of wax, web, or iron, there the prin¬ 
ciple is all the same. To say that " Similarity of object leads 
to similarity of means ” implies that there is in .nature a 
previously-existing method or means to a particular end for 
all species. 

Furthermore, it will be observed that the walls of comb run 
fairly straight: so that bees know how to make fairly straight 
lines, os well as how to make bridges. I do not say that every 
wall is absolutely straight—there are curves in some—but 
the tendency is to run straight lines. Of the three oentre 
lines of comb in box A, the bees, it will be observed, had a 
guide for two of the walls in the little gap where the two 
boards farming the top of the box should have closely met. 
Hie third wall, of course, followed the centre wall near the 
gap after it had been constructed. 

Hie reason for the diagonal walls is not clear. 2 have 
seen boxes of comb with all the walls fairly parallel and straight 
excepting in one comer, where the beautiful white comb forming 
■ the aueen's home is built. This comb is usually built dia¬ 
gonally, perhaps for purposes of easier defence should an 
enemy invade the hive. The fact of aiming at straight lines 
at all, even in the diagonal walls, shows a bee’s further know¬ 
ledge, which Darwin ignored. I do not for one moment mean 
to say that the principle of natural or artificial selection is 
absolutely non-existent in nature. What I mean is that in 
the higher law of progressive adaptation of species, natural 
selection plays, as I have said, only a minor part. 
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I may be allowed here to digress for one moment to give 
an example of progressive development which forms one phase 
of progressive adaptation as distinct from the theory of natural 
selection. It was formerly supposed that a very minute 
ornstaoeous animal inhabiting the open sea, named Zoea, was 
totally distinct from the genus Megatopa, which again was sup¬ 
posed to be totally distinct from every known genus of Crus¬ 
tacea. Gosse very clearly points out that “ These conclusions 
were set aside by the brilliant discovery of Dr. Vaughan 
Thompson that Zoea and Megalopa were the same animal in 
different stages of existence; and that, moreover, both were 
but the early states of well-known and familiar forms of larger 
Crustacea, which therefore undergo a metamorphosis as com¬ 
plete as that by which the caterpillar changes to a chrysalis 
and the chrysalis to a butterfly, and in every essential point 
parallel to it. In the Cove of Cork Dr. Thompson met with 
a considerable number of Zoeas, which he kept in captivity. 
Some of these changed into the Megalopa form, which in turn 
changed to the most abundant of all our larger Crustacea, the 
common shore-crab (Garcinm morns). Thus, in its progress 
from the egg to its final development, the crab was forced to 

E ase through two temporary conditions, which had previously 
een regarded as types not of genera only, but of different 
families, and both strikingly dissimilar from the group to which, 
in its perfect state, it belongs.'* 

Here we have an example of progressive development 
which quite puzzled Darwin himself under his own theory. 
But we know of many other instances of peculiar stages of 
development in nature to which the theory ol natural selection 
does not at all apply, and I propose to refer to them later on. 

But let us proceed. It will be observed that the sides of 
the comb-walls—the ends of the layers—are finished off almost 
ini perfect planes. Pass the fingers carefully over them, and, 
no matter whether the distances between the walls be three, 
five, seven, or nine lines (for my non-scientiftc hearers I may 
explain that twelve lines go to the inch), it will be seen how 
beautifully the bees know when to cease the length of the cel{ 
pv rhomb* (In geometry a rhomb or rhombus is an oblique* 
angled equilateral parallelogram^ Here is a further piece of 
knowledge on the bees* part of which Darwin took no account. 
I may explain that it is by the dexterous use of their stings 
that the bees finish off and cap their cells, injecting a minute 
portbri of formic acid into the honey as the oell is filled and 
closed. •This mm is really the poison of their stings, and it 
imparts to the hOaOy its peculiar flavour and keeping-qualities. 
The sting is ah exquisitely-contrived little trowel, and it greatly 
helps in riringthe plans surface to the sides of the layers. I 
Miff.further be: allowed to say that to describe the cylindrical 
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tongue of the bee, which laps up the honey, almost exceeds, 
according to Suammerdam and Gosse, the utmost efforts of 
human knowledge. 

Now, hold a piece of comb up to the light, or break off a 
piece. It will be observed that the cells forming each side of 
the comb-wall—the two layers—do not start from the same 
base. The hexagon is not continued straight through the 
wall, but is broken in the centre, forming the basal rhombic 
plate. This I take to be the most marvel Ions work of con¬ 
struction in the comb; for here the bees know exactly how to 
break the joint, for the special purpose, I suppose, of giving 
strength to the comb-wall and to the two opposite cells, 

There is no “ blind sweeping of equal spheres at stated dis¬ 
tances” in this breaking of the joint, tor the bees know exactly 
how to place and plane the basal plates and angles out of the 
wax so as to perform this most delicate and wonderful principle 
of construction. Therefore, whatever the guiding principle of 
construction in nature may be which controls such a work, 
the principle of natural selection is not within a thousand 
miles of it. We can admit, for the sdke of argument, that 
there may be a principle of natural selection—1 do not for 
one moment say there is—between the simple cocoons of the 
humble-bee and the cells of the hive-bee, of which the cell of 
the Mexican Mclipona (Jomcstica is the intermediate stage. 
This is what we are asked to admit. Pierre Huber, however, 
who has carefully described and figured the cell of MeUpona 
domestica , calls it a “ gross imitation” of the three-Bided pyra¬ 
midal base of the cell of the hive-bee. Darwin ignored these 
words completely, and made use of Huber's name as a sup¬ 
port for his theory. But what has this very short series of 
natural-selection stages—(so very short a one, with so few 
examples, and these so very uncertain, that I am completely 
surprised Darwin did not himself candidly admit his want of 
proof, in place of taking it for granted that we should accept 
his theory as a matter of course: he, moreover, drawing in the 
name of Professor Nyman to support his assumption by the 
statement that “ the accuracy of the workmanship of the bee 
has been greatly exaggerated”)—what even has this short 
series to do with breaking the joint at the base of each cell ? 
Surely the bases might have been equal in the layers for the 
starting of the sides of each rhombus! But they are not so, 
and the bees know that they are not to be so, just as surely as 
the horse-bot knows tbat the safest place to deposit its eggs 
is just beneath the horse's cbm. Evolutionists will, of course, 
say that the horse*bot has been naturally selected to do this* 

I propose to expose the fallacy of such an argument later on. 

. It is not necessary for me to go into the actual details of 
the eeibrnaking, the gathering of the honey and the secretion 
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of the wax, its deposit, working and planing off into hexagonal 
or basal plates. An observer must watch the bees at work in 
a glass hive, or read any bee-book upon the subject. The sets 
of combs on the bees* hind feet for scraping up the pollen, 
and tho little baskets or paniers on the tibia joints immediately 
above these combs for carrying it to the hive, are so wonder¬ 
ful in their construction that I can only marvel at this one 
display of Divine intelligence. My mind positively recoils 
from ascribing it to any blind principle of natural selection. 
I will admit a slight " sweeping of equal spheres at given 
distances, 1 * because the bees have to work in the dark by feel 
and sound, and to economize space. There are, I think, one 
or two other senses than ours amongst bees, of which we at pre¬ 
sent know little or nothing. In referring to this point Gosse 
says, " The comparative moisture or dryness of the atmo¬ 
sphere, delicate changes in its temperature, in its density; the 
presence of gaseous exhalations; the proximity of solid bodies 
indicated by subtle vibrations of the air; the height above the 
earth at which flight is performed, measured basometrically; 
the various electrical conditions of the "atmosphere; and per¬ 
haps many other physical diversities which cannot be classed 
under sight, sound, smell, taste, or touch, and which may be 
altogether unappreciable, and therefore altogether inconceiv¬ 
able, by us.** To which I may add now the “ sembling" of 
insects, more especially that of the oak egger-moth {Lasio- 
campa quercus ). But there are a hundred marvels of vital 
action, energy, or intelligence connected with a bee-hive—such 
as the bees always turning their faces to the queen (just as 
man does to his queen) as she moves through the hive; their 
choice of a queen, and all the struggles consequent thereupon; 
their building a palace of beautiful comb for the queen, and its 
strategical defence; their killing off the drones or superfluous 
bees before the winter sets in; their crooning the night before 
swarming, just as men and women croon and cry when they 
have to leave their parent homes ; their swarming, and their 
hanging about in trie vicinity of the parent hive for two or 
three days in order to see whether man will put them in a 
box and place them near their birthplace ; their liarmlessneSs 
whilst waiting about, and the ease by which an experienced 
bee-taker can sweep them with his bare hand into their new 
hive, 4c. All these things rest upon the immutable principles 
of a guiding vital intelligence, from which natural selection is 
as far removed as the sun from the earth. All this is done 
by what we have perhaps mistakenly named “ instinct.'* 

But closely examine the new swarm when clustering upon 
a bough—there is little danger, as bees rarely sting during 
swarming time—it will be observed that the individual bees 
are constantly oh the move; those on the inside coming to 
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the outside of the cluster, and those upon the outside going 
inwards to relieve those holding on to the bough, and to give 
them a spell from bearing the heavy weight of the cluster. 
The young bees, new to life, know that it is their bounden 
duty to do this, and not to go flying about seeking honey. 
Will any person for one moment say that the bees have been 
taught to do this sensible work by the principle of natural 
selection?—that only those bees have survived which have 
known how to swarm properly ? Or will they not admit 
with me that there is some guiding energy or intelligence 
which tells the young bees how to swann now, as it has 
told them for a million years, and just as it tells them how 
to plane and shape the basal rhombic plates of their cells? 

It will be noticed in box A that the hanging wall of comb 
grows downwards until it reaches the bench upon which the 
box rests within a distance of about tin. Pass a straight¬ 
edge over the box and this space will at once be seen. This 
space is left for ventilation and room in the hive. The bees 
have to think of proper ventilation just as we have. On very 
warm, calm days a certain number stand at the entrance to 
their hives and convert themselves into miniature air-fans by 
rapid vibration of their wings. No doubt the comb-walls are 
constructed to afford a free ventilating-space. The ceil there¬ 
fore lengthens outwards as the comb-wall descends, the 
wall itself usually having a sharp edge, which is the first form¬ 
ing of the basal rhombic plates. But, no matter how these 
wonderful basal plates start, the rhomb or cell very slightly 
curveB outwards from them, and lengthens to its proper 
position in the layer. There appears to be only one set of 
basal plates in the comb-wall, even when one side of the 
wall is lengthened to three times the ordinary length of the 
eell so as to form a stay. Of course, there cannot well be 
more, otherwise there would be a dosed and vacant cell in 
die centre of 'the wall. The bees know quite well how and 
when to make their cells of different lengths as circumstances 
require. In this a most marvellous intelligence is displayed, 
tiie cells having to vary by gradation from the ordinary to 
three times their ordinary length. The mere fact of lengthen¬ 
ing the cell into different lengths as required shows that there 
is a guiding principle at work far removed from the mere 
'* blind sweeping of equal spheres at stated distances." The 
bees work from cell to cell, from base and angle, with mathe¬ 
matical precision, leaving the whole wall a perfectly-finished 
work. The marvel lies in this continuity of simplicity in the 
angular construction, proving undoubtedly to any unprejudiced 
mind that there is no blindness whatever in the bees' mode. 
of working. 

But pan it be said that the hexagonal eell is the result 
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of a sweeping of an equal sphere at all? Examine the cell. 
It is six-sided, almost mathematically correct. The basal 

( dates of the rhomb do not form a plane, but contain three 
aces or oblique angles too, so that I cannot see where the 
“ sweeping of equal spheres ” finds place in this construction. 
They may start the cell by sweeping a sphere, but there is no 
sphere left by the time the cell is finished. The bees measure 
the cell-distances in the layer by the size of their own bodies; 
and then the principle of construction is hexagonal and not 
circular. The cell of the humble-bee is circular; that of 
Melipona domestica circular, and oftentimes a “ gross imita¬ 
tion of the cell of the hive-bee/ 1 But can any person say 
that the cell of the hive-bee is not the proper cell, devised and 

S irfected by nature, and that the humble-bee cell and that of 
elipona are only variations ? As a rule, it is the humble-bee 
that drives the hive bee away. What ground, then, has 
Darwin for applying his theory to this construction at all? 
Do his instances prove his argument ? Can they not be read 
entirely the other way—namely, that they are but degraded 
variations of the proper cell ? And if we find that Darwin bas 
been absolutely mistaken in applying his theory to this one 
insect, what value are we to attach to his other instances of 
proof? The cell of the humble-bee ought to be far and away 
superior to the cell of the hive-bee, but it is not so. 

Darwin, moreover, names it m “ the most wonderful of all 
known instincts, that of the hive-bee.” In my opinion he is 
wrong. The ant shows a far more wonderful display of what 
is called “ instinct.” I shall refer later on to the ant. The 
bee, ant, spider, and man show similar knowledge of exactly 
similar subjects. To say that the bee works without this 
knowledge, but simply owing to “ blind evolution by natural 
selection, having taken advantage of numerous successive 

S ht modifications of simpler instincts ” (which modifications 
instances are not given), is to me a proposition quite un¬ 
tenable. 

A hive swarms. A certain number of the older bees may, 
or may not, accompany the queen and the young bees. These 
may or may not teach the new swarm now to begin their 
labours and use their little planes— like our carpenter's planes 
-*-to level off and reduce to a uniform thickness the walls of 
their cells. And let it be noted how beautiful and perfect the 
watt of the hexagon is—never breaking into an adjoining cell, 
but a perfectly watertight compartment for holding its store of 
tionayi foodr Or young larvae, In my opinion there is no ne¬ 
cessity foe the young brood to be taught now to go to work away 
more than it hr taught how to swarm. In the realm of nature 
throughout tHcwhoIe universe we see around us, certain com* 
mm vital iaws rule. A young hive-bee goes to work with its 
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little took and builds its cell in the most cheery confidence, 
because it knows that food in flowers has been provided for it, 
and because it has been designed to build the cell exactly in 
this special manner to 8tore its food. It has been as much 
designed to do this as it has been designed to fertilise plants. 
Will any person who objects to the word 41 designed M kindly 
explain how it is that numerous species of plants depend for 
existence and propagation almost entirely upon the visits of 
bees? W T e know of no other principle of construction that 
will hold so much liquid so well and in so small a space as 
that of the cell of the hive-beo. There is the cell of the 
mason*wasp, which is a very wonderful structure too, al¬ 
though oftentimes a great nuisance to us in New Zealaud. 
But this cell is round or oblong, with no oblique angles—a 
much more simple construction than that of the hive-bee. 
Moreover, it is built of clay, not of wax. How is the doctrine 
of natural selection to explain this one vast difference of ma¬ 
terial in exactly a similar operation ? True, its whole purpose 
is different, but nevertheless a cell is built.* 

But after the swarm has been taken, away the young bee 
flies. It may have to fly a mile or more; but it brings back 
its nectar, unerringly selects its new home out of a row of 
perhaps twenty boxes, and sets to work just as I suppose its 
ancestors have worked throughout all time. 

The dividing wall of the two layers of cells are named “ basal 
rhombic plates/ 1 I cannot define more than'three plates with 
clearly-formed and beautiful oblique angles. Yet in his con¬ 
clusion Darwin says, “ the bees, of course, no more knowing 
that they swept their spheres at one particular distance from 
each other than they knew what are the several angles of the 
hexagonal prisms and of the basal rhombic plates.'* Now, I ask 
any one really desirous of testing these statements—(and, not¬ 
withstanding the weight of authority Darwin makes a point 
of always bringing to support his arguments, I hold that every 
one of his statements requires the most careful testing ana 
verifying)—to look at these basal plates of the cell and ask 
himself whether the bee kimu what it was doing or whether it 
did not ? If not, if it only acts from the blind principle of 
evolution and natural selection that is immediately afterwards 
referred to in the conclusion, why is it that each basal plate is 

4 The mason-fly, by some method I oannot explain, stupefies, either 
by injeoting a fluid or paralysing certain nerves, the spider which it has 
entombed m the cell with its egg. This stupefaction lasts a period of 
two to four months. The larvae of the fly hatch out and feed ttnon the 
beautifully-preserved body of the spider. I have often thought that this 
process of stupefaction should bo carefully investigated, in order to see 
whether nature has not in this matter shown us an example whereby we 
might preserve our meet. 
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exactly alike, and as mathematically correct as a spider's web? 
What is it that keeps these angles uniform right through the 
comb-wall?—for a well-constructed oblique angle is not a 
mere blind sweeping of a sphere. 

To give Darwin every credit, which I naturally wish to give 
to so great a writer, I will say this: that, if this instance of 
natural selection in regard to the hive-bee cell he has given 
us offers any proof of his theory to scientific; minds (I regret 
it does not to mine), then at best it is but an exemplification 
of the law of progressive adaptation of species. The hive-bee, 
the humble-bee, and Melipona domestica are each useful for 
its particular work, ltod-clover, for instance, in New Zealand 
could not be fertilised until we introduced the humble-bee. It 
is also said in Canterbury that the humble-bee in some places 
takes all the honey from the flowers, leaving little or none 
for the hive-bee. The cell of the humble-bee should there¬ 
fore be far superior to the cell of the hive-bee. But Darwin 
places the cell of the humble-bee at the bottom of the scale, 
and most unmistakably says that Melipona domestica and 
the hive-bee cells have been naturally selected from it. To 
say that the humble-bee is evolved by natural selection from 
the liive-bee, or vice versii , or that the hive-bee cell is naturally 
seleoted from the Mexican-bee cell, looks to me quite absurd, 
even from Darwin's own proof. As Pierre Huber distinctly 
says, “The Mcxican-bee cell looks like a gross imitation of a 
portion of the hive-bee cell." Moreover, we have in New 
Zealand many native bees which build simple single cells in 
the ground for storiug their food. The humble-bee cell is 
almost a clay cell. Wasps in Europe build their nests of clay. 
But all these are quite different structures to the finished cell 
of wax of the hive-bee. Again, even in the hive-bee cells there 
is no blind sweeping of equal spheres, seeing that the cells for 
the queen-bees are considerably larger than those for the com¬ 
mon bees of the hive, and are also differently constructed.* 

* I attack the following description of the cell-formation and work of 
the queen-bee as beaming upon the question. I regret my inability to give 
the author's name: “The province and occupation of the queen-bee 
consist in laying the eggs from which originate the prodigious multitudes 
that people a hive. Every bee in the community U apparently aware of 
thk fact, and consequently treats her with due respect, even to the extent 
of never turning its back upon her until, the hive being overcrowded and 
a new queen having been made, a swarm is thought necessary, when a}l 
respect disappears, and, should she show the least reluctance, she is 
forced out to seek new quarters with other emigrants. The creation of a 
queen is one of the greatest wonders of that most wonderful of insect 
communities—a hive of beet; for no sooner does the old queen die, or the 
members of the community beoome convinced that they ate overcrowded, 
and that a swarm is necessary, than they begin to build one or more 
queen-oelis, which are utterly unlike the well-known hexagonal cells in 
which honey is stored or the brood of either workers or drones is reared, 
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There are many other points to be considered in this 
matter o! honeycomb-construction and the cell-making in¬ 
stinct of the hive-bee, but I will rest content with the points 
I have already raised, merely asking any unprejudiced person 
whether Darwin’s premises and conclusion are borne out in 
this one instance by his theory of natural selection. In 
Brazil there is a bee that builds its comb on the very outmost 
twigs of lofty trees, as a protection against climbing and 
marauding enemies. Wherein does this exhibition of intelli¬ 
gence differ much from the New Guinea natives building their 
huts in lofty trees for similar protective purposes? To my 
mind, very little. Yet we are asked to admit that bees live 
their life and work in sole accordance with a blind principle 
of natural selection. 

being in shape and size not unlike an aoom. In eaoh of theie, if more 
than one, either a worker-egg—worker- and drone-eggs being dissimilar, 
and laid in different oomb—or a worker and worker-larva not more than 
three days old is placed, and the larva is fed with peculiar food, called 
u royal pap ” or 11 royal jelly,” with the result that in sixteen days—five 
days less than would be required for a worker and nine less than for a 
drone—a queen, or perfect female, is produced. She alone has a life 
extending to years, that of the workers being limited to months at the 
longest.” 
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Abt. XLVI.— Notes on MS. Descriptions of Collections made 
during Captain Cook’s First Voyage. 

By T. Kibk, F.L.8. 

[Bead before the Wellington Philosophical Society, 31th September, 1H91-] 

It affords me great pleasure to comply with the request of Sir 
James Heetor to give a short acoount of the valuable type* 
written MS. which he has had laid upon the table this evening. 
It will be remembered by all present that the most famous of 
modern navigators. Captain Cook, was accompanied on hiB first 
voyage by two naturalists who took their place amongst the 
foremost scientific men of the day—Sir Joseph Banks and Dr. 
Solander—the entire oost of the natural-history investigations 
made during the voyage being defrayed by the generosity of the 
former. Captaiu Cook first landed on the shore of Mew Zea¬ 
land at Poverty Bay, on Sunday, the 8th October, 1769, and 
subsequently visited Tolaga Bay, Opuaragi (Mercury Bay), the 
Thames River, the Bay of Islands, Queen Charlotte Sound, 
Admiralty Bay, Ac., during which the naturalists collected 
about 860 species of flowering-plants and femB. But they 
were no mere collectors: folio drawings of most of the plants 
were made by 8ydney Parkinson, one of the draughtsmen 
engaged for tbs voyage, and on the return of the expedition to 
England were engraved on oopper; while excellent MS. de- 
eoriptions were prepared by Dr. Solander, the entire cost 
being defrayed by Banks. Unhappily, these plates and de¬ 
scriptions have never been published. At the instance of 
Sir James Hector, the Board of Governors of the Mew Zea¬ 
land Institute authorised the necessary outlay for copying the 
descriptions in London, and the MS. is now submitted for 
inspection. Sir Joseph Hooker, in the introduction to the 
original " Blora Novte-Zelandiae,” speaks of Solander’s MS. in 
very high forma And from such references as I have already 
been Mole to make I can heartily indorse his testimony to 
Up merit. It is most unfortunate that for a century and 
a qnarter plUtes and descriptions alike have remained iw- 
cs fo ib te to local botanists,. Had they been puhikhedby their 
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authors, the botany of New Zealand would have been far 
better known sixty years ago than was possible under the 
conditions that then existed, a large amount of error and con¬ 
fusion would have been avoided, and the synonymy of many 
species greatly simplified. Many of Solander’s names, which 
in the majority of species are most appropriate, have been 
applied to different plants, while others have not corne into 
use in any way, many New Zealand plants having been de¬ 
scribed by Continental writers who had no knowledge of 
Solander's excellent work. 

It is perhaps not generally known that Sir Joseph Banks 
was extremely anxious to accompany Cook on his second 
voyage, and succeeded in having a grant of £4,000 voted by 
the House of Commons to pay lor the necessary assistance; 
but, owing to the resolution not being sufficiently well defined, 
the Comptroller of the Navy, who from some obscure cause 
wished to thwart Banks, succeeded in preventing him from 
joining the expedition. John Bevnhold Forster and his son 
George were appointed chief naturalists, and received the sum 
voted by the Government at the instigation of Sir Joseph 
Banks. Their botanical work, although of great value, was 
not equal to that of Banks and Solander either in extent or 
quality. Their collection of New Zealand phamogams and 
ferns comprised only 100 species, of which about 160 were 

E ublished in George Forster's “Floral® Insularum Austra- 
um Prodromus.” A few others were described in “Charac- 
teres Generum” and “Da Flantis Esculentis Insularum 
Oceani Australis Comincnt&tio Botanica,” but the descriptions 
are very meagre, and suffer greatly by contrast with the ex¬ 
cellent work of Dr. Solander. The specimens collected by 
the Forsters were arranged in fasciculi and distributed to 
various museums and private collections. Unfortunately, in 
some instances a plant has received different names in different 
fasciculi, resulting in a large amount of error and confusion. 
Their drawings of the plants and animals collected during the 
voyage were purchased by Sir Joseph Banks for £400, and 
are included in the Banksian Collections now in the British 
Museum. It is worth while to remark that the three works 
already mentioned, with another, “ De Plantis Magellanioi® et 
Atlauticis/’ all published between 1776 and 1787, comprise all 
that was published respecting the botany of Cook's first and 
second voyages, and therefore all that was published respecting 
the botany of New Zealand prior to M. A. Bichard's 11 Bssat 
d'une Flore de la Nouvelle Z61ande/’ in 1882. In this con¬ 
nection I should like to state my sense of personal indebted¬ 
ness to 0. B. Carter, Esq., who, at my suggestion, has kindly 
placed conies of these books in the fine collection of works on 
New Zealand which he has so generously presented.to the 
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New Zealand Institute. Apart from their special value to 
the botanist, a considerable amount of historic interest must 
be attached to them by all New-Zealanders. 

At the risk of seeming somewhat egotistical, I should like 
to state that the Minister of Education lias sanctioned the 
small outlay necessary for obtaining a complete set of 
proofs from the Banksian drawings of New Zealand plants 
m the British Museum, and that copies reduced by photo¬ 
lithography will be printed at the Government press, to form a 
special volume of illustrations for the “ Student's Flora of Now 
Zealand ,’ 1 now in preparation. The MS. volume of descrip¬ 
tions now on the table will be bound for the library of the 
New Zealand Institute. 

I am reluctant to allow this opportunity to pass without 
expressing my thanks to Sir James Hector for his continuous 
and loyal efforts to insure the new Flora being made as com¬ 
plete and exact as possible. When its publication was first 
mooted some years back he advised the Government that, as 
a simple matter of business, it would be wise to send the 
editor to London to examine the collections of New Zealand 
plants made by the early botanists, and especially the vast 
accumulations that have been sent to Kew during the last 
thirty or forty years. The same course had previously been 
suggested by Sir Joseph Hooker, but had not been brought 
under the notice of the Government. When the Government 
declined to adopt the advice Sir James warmly supported 
the proposal to secure the MS. copy of Banks' and 80 - 
lander’s unpublished Flora, which is now before the meeting, 
and thus rendered material assistance. He has done every¬ 
thing in his power to facilitate the work and render it as 
nearly perfect as possible. I gladly take this opportunity of 
acknowledging his many good offices. 


Abt. XLYII. —Notes on Dactylauthus taylori, Hook. /. 

By T. Knm, F.L.S. 

[Bead before (hi Wellington Philoiophioal Society, 95th September, 

Tns remarkable mohotypic genus Dactylanthus constitutes 
the fourth tribe of BaUtnophorea, an order of root-parasites 
most of which have a very local distribution. Dactylanthus, 
the 4, pua-reinga ” of the Maoris, was originally discovered 
about 1867 by: the Rev. Bichard Taylor, growing on the roots 
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of Pittosporum, Fagus, and other trees near the head of the 
Whanganui River, at an estimated altitude of 4,000ft. Al¬ 
though the plant grows over a wide area it is remarkably 
local, so that it is desirable to record the localities in which 
it has been observed. After its original discovery it does not 
appear to have been noticed by any collector until April, 1869, 
when 1 had the good fortune to discover it, at an altitude of 
1,800ft. or 1,900ft., on the Thames Goldfield, where it was para¬ 
sitic on the roots of Schefflera digitata and Cojmama grandifolia ; 
but, owing to the advanced period of the summer, the speci¬ 
mens were so much decayed that only the rhizomes were in a 
fit state for removal: several of these were deposited in the 
Colonial Museum.’" It was decidedly rare, and was limited to 
a very small area. Although I paid several visits to the 
habitat in subsequent years, the complete destruction of the 
arboreal vegetation by mining operations appeared to have 
killed the parasite; but I believe it has been recently col¬ 
lected-by Mr. Cheeseman, either in the habitat where it was 
first observed by me or some other in its near vicinity. It 
was next observed by Mr. J. P. Marshall on the bankB of the 
Mohanga River, Rangitikei, and he kindly presented me with 
a male specimen in 1878. In 1887 it was collected by Mr. 
W. H. Skinner in the Taranaki District, but I am ignorant of 
the exact locality, although Mr. Skinner generously forwarded 
his specimen for my herbarium. It is tne only female speci¬ 
men that 1 have seen; the fruits are fully formed, but not 
ripe. Two small specimens were very kindly given me at a 
later date by Mr. II. C. Field, who found them in the Wha¬ 
nganui district, but did not state the precise locality. More 
recently it has been discovered in two localities by Mr. A. 
Hamilton—at Tarawera, between Taupo and Napier, and at 
Nuhaka, near the Mahia Peninsula. I am indebted to his 
goodness for a specimen from the latter habitat. It has also 
been found in considerable quantity in the forest distriot 
between Clyde and Waikaremoana, but the discoverer’s name 
is unknown to me. Lastly, it has recently been found by Mr. 
H. Hill in the East Cape district, where it evidently grows in 
great luxuriance, judging from the fine specimen which he has 
liberally presented to the Colonial Museum; it measures fully 
8in. across, and is by far the largest that has come under my 
notice. 

Unhappily, most of the specimens at present obtained are 
in very poor condition, and enable ub to add but little to the 
excellent description drawn by Sir Joseph Hooker from the 
material collected by the Rev. R. Taylor. The foliowing notes 
are written in the hope that they may prove of s ufficien t 


See Tran*. N.Z. Inst., it. (1869), p, 94. 
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interest to draw the attention of surveyors, explorers, and 
settlers in forest districts to one of the most remarkable plants 
in the flora. 

The large rhizome by which it is attached to the roots of 
its host is usually subterranean, very woody, rounded or 
amorphous, entire or deeply lobed, and forms a kind of boss, 
covered on the surface with rounded papillae, each of which 
marks the point at which a flowering-stem was given off. 
The rhizomes vary greatly in size; some might be completely 
hidden under a penny-piece, while others are fully Bin. in 
diameter and 4in. or 5m. thick. When growing on a declivity, 
roots of the host-plant, from which the soil has been washed 
away, may be found with the rhizome of the parasite fully ex- 
poseu, when the position of the flowering-stems is easily made 
out; but usually the rhizome is buried in the humus amongst 
which it grows, and only the upper part of the flowering-stems 
rises above the soil to a greater or less extent. 

The flowering-stems are dioecious, from 2in. to Sin. long, 
somewhat club-shaped, and clothed with brown ovate or oblong 
imbricating scales, which are evidently fleshy when first de¬ 
veloped, but at length become so brittle that they crumble 
into minute fragments at the slightest touch. The flowers are 
developed on very short spadices, lin. to l$in. in length at 
the apex of the stem, and are mostly hidden by the apical 
scales; the males, which. I have not seen, are covered with 
orowded anthers, and the femalos with sessile ovaries in great 
profusion. The ripe fruit is about the size of a radish-seed, and 
contains a minute undivided embryo, imbedded in granular 
endosperm. Onhappily, nothing is at present known of the 
process of germination and development. 

Although the dull-brown colour of the flowering-steins 
renders the portion that appears above ground very incon¬ 
spicuous, the flowers emit a strong perfume. In a letter to 
Sir James Hector, Mr. Hill states that he was enabled to 
discover the plant solely through the “ delicious daphne-like 
fragrance which it emitted," his attention being first attracted 
by the perfume. 

The large area over which it has already been observed, 
extending from the Haoraki Gulf to Taranaki and B&ngitikei, 
warrants the idea that a careful search would be rewarded by 
Its discovery in localities where itB occurrence has not hitherto 
been suspected. Any explorer or settler who would communi¬ 
cate a supply of good specimens would render a greet service 
to botanist# at large, although there.is nothing in the material 
that has come under my notice to support the idea of there 
being more than a single species. 
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Further Notes , read 16th October , 1896. 

The following extract of a letter from Mr. A. Hamilton, in¬ 
forming me of the discovery of Dactylanthus at Tarawora, will 
be read with interest. It is dated 28th March, 1888:— 

44 Some time ago, when I went to Lake Waikaremoana, 
you were kind enough to send me a list of plants which I 
should endeavour to find, and made particular montion of 
Dactylanthus taylori . Although at that time I was not fortu¬ 
nate enough to see or hear of any specimens, I have been on 
the look-out for it ever since, and last week, when collecting 
at Tarawera, on the Taupo-Napier Road, 1 found it. 

44 1 was searching under the trees at the top of the ranges 
for Oordyceps robertsii , and picked up a scaly bud like an 
immature cone. On looking about to see where it had come 
from I found a tuberous-looking mass, about 10in. by 6in., 
covered with the circular scars from which these small spike- 
buds had fallen. Disposed irregularly round the mass wore 
two different kinds of brown scaly spikes, the male (?) being 
much longer than the female. Remembering that you asked 
me to examine the manner in which it was attached to the 
root of the tree, I removed as much as possible of the vege¬ 
table mould and decaying leaves which partially covered the 
plant, and, finding a small tuber, bearing two or three good 
spikes, apparently distinct from the mam mass, I carefully 
cut away the root of the tree and placed it, with the plant 
and the surrounding soil, in a box, carefully packing it with 
mosB so that it could not shift. I then cut two or three of the 
mature male and female spikes from the larger plant, which I 
left carefully covered with branches. I tried to fcraqe the root 
on which it seemed to grow back to the trunk of the tree, and 
uncovered it all the way. Even then it was hard to say what 
tree it was, as three—a Fagus, a Pittosporum , and some other 
—had their roots closely intermixed. Some little distance 
away I found the remains of another small mass, which had 
been broken up by a falling tree. ... I carefully examined 
the tuberous portion, and found that, although it rested on the 
root of the tree, there was no attachment of any kind, but a 
woody root passed down the lower part of the tuber into the 
ground: this, unfortunately, I had cut through. The repre¬ 
sentation given by Taylor is fairly good, but the tuber seems 
to be growing from the root of the tree instead of on its own, 
and must have been from a larger specimen than mine/' 

Mr. Hamilton has suggested a question of considerable 
importance, one perhaps that can only be determined by 
watching the development of the plant from the embryo. In 
the large specimen presented to the Colonial Museum by Mr* 
Hill the woody rhizome viewed from below presents every 
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appearance of true root-parasitism, so far as can be determined 
without the destruction of the specimen; the same is to be 
seen in a specimen from Nuhaka which 1 exhibit to-night. At 
the same time, there can be no question that, as the woody 
rhizome extends over the surface of a large root, it adapts itself 
to the 'contour of the root without developing new organs of 
attachment—at least, in certain instances, probably in all. 

On the other band, I exhibit a young specimen the rhizome 
of which formB a small disc, scarcely exceeding lin. in dia¬ 
meter and fin. in thickness; a tortuous woody root appears 
to have developed directly from the centre of the lower snrfaoe 
of the disc, and has attained a total length of 6in. or 7in. 
There is a very regular expansion of the supposed root up¬ 
wards at the junction with the rhizome, and with our present 
knowledge it does not seem possible that this can have been 
produced by parasitism. For the present I hesitate to inter¬ 
fere with this root in any way until further specimens of a 
similar character can be obtained, when careful dissection of 
the point from which it is given off, and a microscopical exami¬ 
nation of its structure, will doubtless throw light upon the 
subject. I have little doubt that specimens of this kind are 
more frequent than might be expected. 

Mr. Hill assures me of his conviction that the plant is 
troly parasitic for the whole term of its existence, and that it* 
never developes true roots. If we may suppose that it is at 
first parasitic and only pioduces true roots after attaining a 
certain stage of development, we have exactly the reverse of 
what takes place in such plants as Cmcuta, the radicle of 
which forms a true earth-root immediately after germination; 
bat as soon as the stem produces haustella, which enable it 
to absorb the assimilated juice of some otber plant, the root 
perishes. The process would be olosely analogous to that 
exhibited by the native sandalwood (Futanus cmninghamii), 
and the " eye-bright" (Euphrasia cuneata), Ac., the roots of 
Which become attached to those of other' plants, and for a 
time at least absorb the chief portion of their nourishment in 
an elaborated condition. The roots, however, are still obscure, 
and much has to be done before the difficulties surrounding 
tiie subject ean be properly cleared up. My only excuse for 
•gain drawing attention to Dactylanthus, while still unable to 
make any material addition to our knowledge of suoh an 
interesting organism, must be the hope I entertain that by 
tins means the assistance of observers favourably situated for 
examining the plant in the living state may be more readily 

. ■ At uliuiiiyi . 
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Art. XLVIII.— On Zannichellia and Lepilaana in New 
Zealand . 

By T. Kiuk, F.L.S. 

[Head before the Wellington Philosophical Society, 26th February , 

18 V 6 .] 

Zannichellia pains iris, L., was first discovered in New Zea¬ 
land by Colenso; it was included by Sir Joseph Hooker in his 
original 41 Flora of Now Zealand/' published m 1853, and sub¬ 
sequently in the “Handbook of the New Zealand Flora," 
Colenso's habitat on the East Gape being for many years the 
only local station recorded for the plant. On its discovery in 
the Waikato in 1870, the learned Baron von Mueller sug¬ 
gested the strong probability of its belonging to the Australian 
genus Lepilana^ the principal species of which were formerly 
confused with Zannichellia , and, at his request, some of the 
Waikato specimens were submitted for his examination, when 
they were kindly identified by him as Lepilmia preissii t F. 
Mueller. The plant exhibited a very close resemblance in¬ 
deed to a European form of Zannichellia , with the achenes on 
long slender pedicels, the similarity extending even to the 
form of the ripe fruits. This identification, however, led 
local botanists to assume, somewhat hastily, that, as in Aus¬ 
tralia so in New Zealand, all plants hitherto indentified as 
Zannichellia must bo referred to Lepilana; and the older 
genus was completely neglected until three or four years ago, 
when Mr. Petrie detected Zannichellia pains trie in Otago, and 
I had the pleasure of collecting it in flower and fruit in the 
Makararoa Stream, Hawke’s Bay, a locality which affords 
strong support to the accuracy of Sir Joseph Hooker’s deter¬ 
mination of Colenso's original specimens. As it is probable 
that both Zannichellia and Lepilana are of more frequent 
occurrence than has hitherto been supposed, it seems desir¬ 
able that attention should be drawn to the chief characters 
by which the members of these closely-allied genera may be 
most readily identified. Both are inconspicuous submerged 
aquatics, with capillary stems and leaves, and axillary apeta- 
lous flowers; the leaves in both are from fin. to upwards of 
lin. in length. 

Zannichellia is monoecious. The male flower is enclosed in 
a membranous braot, and consists of a single sagittate anther, 
with the filament at first short and stout, but ultimately much 
elongated. The female flower is also protected by a mem¬ 
branous bract, and consists of from four to six carpels sessile 
or shortly stalked, with short styles and capitate stigmas. The 
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fruits are curved achenes, tipped with slender styles, and 
arranged in fascicles of from three to six. In European spe¬ 
cimens the dorsal margin of the achenes is more or less 
creuulate or rarely spined, but this character is not strongly 
marked in the Mew Zealand specimens. A plant with the 
achenes more than three in a fascicle may safely be referred 
to Zannichellia ; rarely, owing to suppression, the achenes may 
be reduced to three or two, when the genus must be deter¬ 
mined by the monoecious or dioecious habit. The cotyledon 
is twice folded in Zannichellia . 

The only habitats iu which Z . yalmtris has at present 
been observed in the colony are Mercer, Rangiriri, and other 
places in the Lower Waikato; Waikaremoana, Whangape, 
and Waihi Lakes: T. Kirk . East Gape district: W . Golemo 
(Handbook). Makararoa Stream, Hawke’s Bay: T. K. 
Waikouaiti Lagoon, Otago : I). Petrie! 

The only species observed in the colony is Z . palustris , 
which varies considerably in the shape of the fruits and the 
length of the styles. The Rangiriri plant has rather turgid, 
almost sessile carpels, which closely approach the form known 
in Europe as Z> polycarpa , but the stylos are longer; usually 
the carpels are carried on short pedicels. 

Lepilcma is characterized by dioecious dowers, the males 
solitary in the axils of the leaves, and consisting of three, Or 
rarely two, Bessile anthers, each seated in a minute perianth 
at the apex of a very short peduncle, the whole Invested 
by the dilated and sheathing bases of two opposite leaveB. 
The anthers are two-celled; the cells opening by slits on 
the outer fooe, and are mon&delphous, cohering dorsally, 
so that they resemble a six-celled anther. The pollen is 
produced in great profusion, and appears to be discharged 
in the water before the full development of the female 
flowers; but further observations are required on this point. 
The female flower consists of three free carpels, which may be 
sessile or shortly stipitate: they spring from the apex of a 
very short peduncle with minute teeth. The perianth consists 
of three membranous bracts, and is closely invested by the 
dilated and scarious bases of the floral leaves. The fruits are 
three in number, rarely two; sessile, or on rather long 
pedicels, usually with long slender styles: the dorsal margin 
is quite entire. 

L. prsimi, F. Mueller, has only been found in the Wai- 
kato Inver near Churchill, where it occurred in considerable 
quantity and in great luxuriance, some of the slender stems 
exceeding ISiu. iu length. As it was late in the season (24th 
April) when collected, only fruiting specimens were obtained, 
with two or three imperfect female flowers. The male flowers 
have not been observed. 



600 


Tramaotiom. — Botany. 

In 1881 I discovered another species in the Canterbury 
District, and recorded it under the name ot L. biloculata in the 
report of the School of Agriculture, Lincoln, 1884 (second 
term). As will be seen from the appended description, it 
differs in several important particulars from any other 
species. 

Lepilama bilocularis, T. Kirk, in Report of 8ch. of Agric., 

Lincoln, 1884. 

Stems much branched, capillary, din. — 12in. long. leaves 
flat, slightly broader than the stem, linear, one-nerved, obtuse. 
Male flowers enclosed in the dilated sheathing-bases of two 
opposite floral leaves. Anther solitary, sessile, on a short 
three-toothed peduncle, broad, connective produced, acute, 
the anther dehiscing from the apex. Female flower: perianth 
of three lanceolate membranous bracts at the apex of a short 
peduncle, carpels three, sessile, styles equalling or exceeding 
the perianth, stigmas dilated; reflexed, deeply fimbriate, 
exserted. Achenes three, rarely two; dorsal margin entire, 
style more than half the length of the aehene, usually 
straight. 

South Island.—Canterbury—drains and streams running 
into the Selwyn, In a small stream near the outlet of Lake 
Ellesmere: T. Kirk. Otago—Waihola Lake: D. Petrie t 

Tho leaf-bases enclosing the male flowers are developed 
to a remarkable extent, the upper free portion on each side 
of the leaf presenting a stipular appearance, and appears to 
be composed of two (or perhaps three) membranous bracts 
adnate with the bases of the floral leaves. The leaf-bases 
investing tbe female flowers are mnch smaller. 

The plant exhibits a departure from the usual characters of 
the genus—(1) In tbe large solitary anther which dehisces 
from the apex downwards, the cells diverging laterally; (2) In 
the produced connective; (8) in the reflexed ana almost 
lacinulte stigmas, which are very conspicuous. 

- Submerged aquatic plants have received little attention 
from New Zealand botanists, although it can hardly be 
doubted that other species will reward careful searoh. 
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Aut. XLIX. — On the Products of a Ballast-heap. 

By T. Kibk, F.L.8. 

[Head before the Wellington Philosophical Society, 26th February, 

me.] 

During the summer and auturnu of 1892 and 1893 attention 
was drawn to the introduction of injurious weeds in earth- 
ballast, as exemplified by the introduction of the cockle-burr 1 ' 
(Xanthium strtmarium, L.), in the ballast of the ship “ Silver- 
stream” from Bueuos Ayres, which had been temporarily 
deposited near the Bunny Street entrance to the railway 
goods-station, Wellington. As the total number of species 
exceeded one hundred, and 20 per cent, of them were new to 
the colouy, it seems advisable to record this short chapter in 
the history of the introduction of exotic plants in New Zea¬ 
land at some length, more especially as the great majority of 
the newcomers are of South American origin, and hitherto less 
titan a dozen of our naturalised plants have come from that 
part of the globe. 

The ballast, of which some portion had been removed 
when I first saw it, originally covered an area of about 40ft. 
in breadth by 70ft. or 80ft. in length, with a general height 
of 3ft. or 4ft. It had been clothed with a dense weedy 
growth, which had been cut down by the railway authorities, 
who learned the possibility of some of the plants proving 
noxious from the newspapers of the day. The ballast itself 
consisted chiefly of soil from cultivated land sparingly mixed 
with fragments of brick and other building rubbish. Portions 
of the earth were distributed some yards Deyond the original 
area during its removal for the formation of a new platform at 
the passenger-station, so that certain of the plantB were 
scattered for some distance along the line of removal. 
Although the soil was removed so closely that the old surface 
was laid bare in most places, numerous seed-containing par¬ 
ticles were left behind, when several plants whioh had not 
been previously observed made their appearance for the first 
tithe. 

The, total number of plants collected is 104, of which 
about seventy belong to the great army of combatant weeds 
which have now become distributed along tbs groat lines of 
ocean-trayel all tound the earth, and for the most part appear 
to find iittie difficulty in establishing themselves and encroach- 
ingupon their indigenous congeners when onoe introduced: 

' flee Tran* H.2. lent., xxvi. (1808), 810. 
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these do not enter into the scope of this paper to any material 
extent. Attention must be directed specially to the twenty 
species not hitherto observed in the colony, and to the few not 
previously known to occur in the Wellington Provincial District. 

In October, 1893, after the removal of the ballast, the 
newly-pared surface soon became clothed with a robust growth 
of the purslane, Portulaca ohracca } Ghenopodium ambrosioides, 
Panicum crm-galli, and other plants not previously seen under 
spontaneous conditions in Wellington. From its bright-yellow 
flowers, which were produced in great abundance, the purslane 
was remarkably prominent; but, as its showy corollas invariably 
closed immediately after the hour of noon, the dull appearance 
of the area in the afternoon formed a remarkable contrast 
with its morning brightness. Amongst these plants were 
others of great rarity, although very inconspicuous: Petunia 
parviflora, Euphorbia ovalifolia , Boubieva multifida 9 Nicotiana 
aeutifiora , Eragrostis minor , Acicarpha tribuloides , Setaria 
imberbis , nearly all of which are natives of South America. 
Scarcely any of these were to be seen before the ballast Was 
removed. Amongst the plants of the first year were Cheno - 
podium ficifolium , Emex australis , Alternanthera sessilis, 
Galinsoga parvifiora, Echium plantagineum , Cenia turbinata, 
Bowlesia toner a > C-ichorium endivium , none of which made 
their appearance the second year except the Chsnopodvwm, 
which occurred in some quantity, aftd was represented by a 
few straggling specimens last year, although not a scrap is to 
be seen at this oate. In all probability the Boil would still be 
productive if slightly broken up to the depth of a few inches. 

Xanthium strumarium made its appearance the firBt year, 
numerous specimens were observed curing the second year, 
and four or five were seen last year. When growing on the 
stiff clay it assumed a stout, robust appearance, differing widely 
from its usual appearance in Europe. None of the Wellington 

r imens exhibited the luxuriance shown by those of Austra- 
growth, and, as it does not developc flowers and fruit until 
March and April, it is scarcely probable that it will become 
permanently established in this part of the colony. It wotald 
doubtless have a more favourable chance on the light soils of 
the Auckland Isthmus. Boubieva multifida assumed a very 
robust growth, and there seemed some probability of its being 
able to maintain its existence, although it failed to ripen seeds* 
as several strong plants were growing at the commencement 
of March, but most of them disappeared during the winter 
months, probably from injuries caused by cattle quite as much 
as by the severe frost. As the area is now mostly covered 
with a thick growth of common weeds, intermixed with 
patches of cocksfoot, meadow-grass, and rye-grass, there to 
but little probability of the rarer species again making their 
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appearance unless the surface should be disturbed. The 

r ies still to be found, although in small quantity only, are 
hum malacoidcs and Chenopodium ambrosioides, of each of 
which a few specimens are making a good fight against the 
coarser weeds; Petunia parviflora , now represented by three 
small plants only; and the plant here identified as Aster im - 
bricatus , which has increased to a small extent: it may be 
expected to become permanent, together with the Erodium, 
although the latter is too much at the mercy of accident. 

Amongst the plants developed on the ballast are three in¬ 
digenous to New Zealand, although extending to other coun¬ 
tries. Dichondra repens, Forst., made its appearance in small 
quantity during the first year, but plentifully the second year, 
and in small quantity last year; this year it is not in evi¬ 
dence. It has a wide distribution in temperate and extra- 
tropical countries in the Southern Hemisphere, so that its 
reintroduction from South America is not a matter for sur¬ 
prise. Another species, Cotnla coronopifolia , is still more 
widely, distributed, as it extends to Europe, and occurs in a 
naturalised condition in the British Islands: its range 
appears to be extending. 

Cotnla australis , Hook, f., has, however, a more limited 
distribution, being apparently confined to New Zealand, Aus¬ 
tralia, and Tristan d'Acunha. Unless, like its congener, C. 
coronopifolia , it is becoming naturalised in distant countries, 
the seeds must have been mixed with the ballast in Welling¬ 
ton, although this is somewhat improbable. 

Emex australis did not appear after the first year. This 
South African plant requires a warmer climate than that of 
Wellington. In Queensland and other tropical countries it 
has become a great pest: on two occasions it made its appear¬ 
ance in the Auckland District, but did not prove permanent. 

X append a list of the plants collected on the ballast and on 
the soil where it was deposited during the last three years:— 

NoTB.~<3peeies not previously observed in the eolony are distinguished 
thus (*), and those not previously observed in the Wellington Provincial 
District thus (f), 

Fumariacejs. 

Fumaria muralis, Bonder . 

Cftuoira&B. 

Barbarea prreoox, Jf?. Br. 

Sisymbrium officinale, L. 

Brossica napus, L. 

Oapeella bursa-pastoris, DC. 

8enebiera coronopua, Point. * 

, didyma, Pets. 

Jjepidiura fuderalt* L. 
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Silene anglica, L. % car. quinquevalnera. 

Cerastium trivial, Link . 

Stellaria media, L. 

Spergula arvensis, L. 

Spergularia rubra, St. Hilaire. 

Polycarpon tetraphylluro, L. 

POHTULACEJS. 

tPortulaca oleracea, L. Naturalised in Auckland* 

Malvack/e. 

M&lva parviflora, L. 

Modiola multifida, Munch. 

Geraniacb^e. 

fErodiuin malacoides, Willd. Naturalised at the Bay*of 
Islands, 1867, but not observed elsewhere. 

LeguminobjU. 

Ulex europttms, L. Only two plants observed. 

Medicago sativa, L . 

„ lupulina, L. 

„ denticulata, Willd. 

Melilotus arvensis, Wall . 

Trifolium repens, L. 

„ minus, Sm. 

„ resupinatum, L. 

UMBKLLlFEKiE. 

^Bowlesia tenors, Spretig. Monte Video, Brazil, Ac. 
tApium leptophyllum, F. Mnell. 

Fceniculum vulgare, Omrt. 

# 

RuBUCKvB. 

Sherardia arvensis, L. 

Calvcebkjs. 

♦Aciearpha tribuloides, Just. Buenos Ayres. 

Coupositje. 

* Aster imbricatus, Waif. 

Brigeron canadensis, L. 

tErigeroo linifolius, Willd. Naturalised in Auckland and 
Nelson. 

*Gnaphaiiuni purpureum, L. Florida, Carolina, Ac. 

„ luteo-album, L. 

♦Xanthium strumarium, L. Naturalised in moat warm 
countries; but, altbough numerous specimens made tbeir 
appearance, very few seeds, if any, were perfected, dad 
the plant Jbaa died'out. 
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Xanthium spinosum, L, 

*P&scali& glauca, Ontega . Iu various parts of South America. 
Only two specimens observed on tne ballast. 

*Galinsojja parviflora, Cav. Monte Virleo f Brazil, Ac. 

Antherms cotula, L. 

Chrysanthemum inodorum, L. 

Cotula coronopifolia, L . Indigenous in New Zealand, also in 
South Africa, extra-tropical South America, and some 
parts of Europe. 

Cotula australis, Hook, f. New Zealand, Australia, and 
Tristan d’Acunha; so that it must either be naturalised 
in Monte Video or seeds must have become mixed with 
the ballast in Wellington. 

*Cenia turbinata, Pers, Cape of Good Hope. This also ap¬ 
pears to have become established at Monte Video. Only 
a few specimens observed on the ballast. 

flenecio vulgaris, L. 

Cryptostemma calendulacea, li . Br . 

Cnicus lanceolatus, L. 

*Cichorium endivium, Willd. Originally from eastern and 
northern India, but now established in many warm 
countries. Only a few specimens noticed. 

Lapsana communis, L, 

Picris echioides, L. 

Crepis vireus, L, 

Leontodon hispidus, L . 

Hypochffiris radicata, L . 

"Sonchus asper, Hoffm . 

pRlttULAOHiE. 

Anagallis arvensis, L , 

H var. caruleft. 

Boraqinejc. 

tEchium plantagineum, L, A few specimens were observed, 
but the showy flowers were so attractive that they were 
speedily plucked, and the plant died out. Naturalised in 
Auckland. 

Ck)N VGLVULAOE J3. 

Dichondra repens, Forster. Identified in the absence of 
flowers, A native of New Zealand, but found also in 
many parts of South America. 

< SOLAKAOEJB. 

*Nicotiana aoutiflora, St Hit. Brasil. Only a few speci- 
„ ■’ mene see n ., . 

. ^Petunia perri&tta, Jtm. South Brawl, Monte Video, Ac. 
Only a few specimens seen. 
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SOROPHULAXllNKAS. 

Verb&scum blattaria, L. 

Veronica arvensis, L. 

• Plant agine as. 

Piantago major, L. 

„ lanceolata, L. 

Amahanthack^. 

*Amaranthu8 deflexus, L. Europe. 

fAlternanthera sessilis, R. Br . Indigenous on the Auckland 
Peninsula. Found in many tropical and extra*tropical 
countries. 

Chenopodiaceje. 

. Ghenopodium album, L. 

* „ ficifolium, L. In great abundance (Europe). 

„ morale, L. 

tChenopodium ambrosioides, L. Possibly indigeuous on the 
Auckland Peninsula and in Taranaki, but not previously 
observed in Wellington. 

*Boubieva multifida, Moq. Buenos Ayres, Brasil, Ac. 

Atriplex deltoidea, Bab. 

POLVGONACEJE. 

Polygonum convolvulus, L . 

Bumex pulcher, L. 

„ obtusifolius. 

„ sanguineus, L., var. viridis. 

„ acetosella, L. 

tEmex australis, Stein . South Africa. Naturalised in many 
warm countries. Has been collected in Auckland and 
Tauranga, but soon dies out. 

Euphobbiaceas. 

Euphorbia peplus, L. 

* „ ovalifolia, Engl. Chili, Mendosa, Monte Video, Ac. 

Ubticacejs. 

Urtica urens, L . 

Ctpehaceje. 

Cyperus vegetus, Witld. 

GBAMINE&. 

*Paspalum dilatatmn, Poir . Brasil, Ac. 

Panicum sanguinale, L. 

tPaniciim colonum, L. Naturalised in Auckland, but very 
rare at present. 

tPanioum crus-galli, L. This was very plentiful, but has 
completely died out. It is naturalised in Auckland. 

*Seta$a imberbis, B. et 8 . 
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Phalaris canadensis, L. 

Avena sativa, L. 

„ strigosa, Schreb. 

Cvnodon dactylon, L. 

♦Eleusine coraoana, Gasrt. Monte Video, Brazil, & o. 
♦Eragrostis minor, Host. Brazil, La Plata, &c. 

Dactylis glotnerata, L. 

Briza minor, L. 

Poa annua, L. 

fGlyceria rigida, 8m. Hawke's Bay, Otago, dec. 

Brotnus umoloides, JDC. 

„ sterilis, L. 

* „ vestitus, Thnnb. South Africa. 

Loliurn perenne, L. 

» italicum, A. Br. 

n temulentum, L. 

Lepturus incurvatus, L. 

Hordeum inurinum, L. 

I am indebted to the Director of the Royal Gardens, Kew, 
for the authentication of most of the South American species. 


Note.—As this paper was written in September, it may be 
advisable to state that the position of several of the surviving 
species has somewhat improved during the interval. Aster 
imbricatus has increased to a considerable extent, and Cheno- 
podivm ambrosioidm is more plentiful. Roubieva vmltifida 
must have produced perfect seeds, as it has increased con¬ 
siderably, although I failed to detect them; several plants of 
Petunia parviflora have made their appearance ; and there are 
about a score specimens of Chenopodium ficifolium ; while the 
bid plants of Pascalia glauca have developed new stems, which 
seem likely to produce dowers in April. 

It will be remembered that the ballast was used in the 
formation of a platform at the passenger-station. The sur¬ 
face of the platform has been covered with asphalt; but 
beyond the asphalted portion I found three specimens of 
Pascalia, and in the immediate vicinity several plants of 
Roubieva and Chenopodium ficifolium. Should the platform 
be broken up during the twentieth century, most of the plants 
enumerated in the list will doubtless make their appearanco 
hi profusion. 

let March, 1896. 
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Aut. L. — Notice of the Occurrence of an Undescribed 
Palm-lily on the Auckland Peninsula. 

By T. Kibk, F.L.S. 

[Head before the Wellington Philosophical Society , Hth February, 

1896 .] 

Thk special interest attached to the arborescent Liluwea of the 
colony will, I doubt not, be a sufficient apology for drawing 
attention to the existence in the extreme north of an unde¬ 
scribed plant belonging to this group, although but little can 
be said respecting it beyond the fact of its occurrence. At 
present it iB not possible to determine whether it should be 
referred to Cordyhne or Dractena , or possibly enough to some 
other genus; but it is only by publishing the facts as far 
as known that attention can be drawn to the plant, and 
specimens obtained for identification. 

About three years ago Mr. John Maxwell sent the upper 
part of a leaf of what appeared to be a species of Cordyline or 
Dracana , informing me that the plant from which it had been 
taken was growing in the garden of Mr. Reid, Ahipara, and 
that it had been found in the forest near that settlement. On 
applying to Mr. Reid, that gentleman most obligingly for* 
warded a complete leaf, and stated that he had two plants 
under cultivation, both of which were obtained from the bush 
on the face of a cliff, about 200ft. above sea-level; the flowers 
and fruit were quite unknown, fie promised to search for the 
mass of tree-roots, which I am glad to say is still living under 

E lant, and inform me of the result. Subsequently 1 received a 
ring plant, which had evidently been dug from amongst a 
cultivation, although it has made no growth at present. Re¬ 
cently I learned that it was forwarded by a young lady, who 
unfortunately did not favour me with any information as to 
the conditions under which the plant was found. 

The blade of the leaf sent by Mr. Reid is exactly 18in. 
long by 6$in. broad at its widest part; it is almost elliptic* 
oblong in shape, although the upper half is slightly broader 
than the lower; the apex is rather abruptly acute, and the 
base is gradually narrowed into the petiole, which is fully Jin. 
broad on the flattened upper surface; and convex beneath, 
with a broad wing along each margin for its entire length iii 
tin. The abruptness with which the petiole is narrowed into 
the midrib is very remarkable; the midrib is extremely 
slender, and is continued to the point of the leaf, being 
scarcely more than a mere line in tne upper part; the innu¬ 
merable nerves being given off along its buttle course. In 
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texture the leaf approaches that of Cordyline banksii , but i* 
more membranous. 

I entertain the hope that specimens of the flowers and fruit 
may be obtained in time to allow of its being described in the 
“Student's Flora,” and venture to ask the assistance of anv 
resident in the district who may be interested in natural- 
history pursuits towards realising this object. 

It affords me pleasure to name this plant provisionally 
Cordyline cheescmanii, as an acknowledgment of my obliga¬ 
tion to Mr. Cheesetnan for his excellent botanical work. 

I venture to remonstrate against the use of the unmeaning 
name “ cabbage-tree ” applied by many settlers to the various 
species of Cordyline. It may be too much to expect that the 
native names, “ ti,” “ ti kapu,” “ ti koraha,” &e., should come 
into general use, but surely the most appropriate name, “ palm- 
lily,” for which we are indebted to the learned Baron von 
Mueller, is sufficiently elegant and euphonious to be generally 
adopted. 

May I be permitted another digression ? I am convinced 
that much has yet to be done in working up the plants of the 
district to the north of Whangape and Mongonui. The Cun¬ 
ninghams' exploration soarcely extended so far north. Mr. 
Colenso visited the district in very early times, nearly fifty 

J ears ago, when he discovered Lycopodium drutnmondii , which 
as not been found by any later collector. Buchanan's visit 
to the district in 1865-66 was of a somewhat cursory character, 
my own visit in 1867 was restricted to a few days during the 
early winter; yet a few novelties were found by both of us 
even under such disadvantageous conditions. Oeothamnus 
lanceolatm , discovered by Mr. Buchanan, and Kyllinga mom- 
eephala, detected near Mongonui by Mr. Ball, have not been 
observed by others, There can be no doubt that a careful 
examination of the district from Whangape and Mongonui 
northward would be attended with gratifying results. It has 
long been knowu.ee the home of several plants of a tropical or 
subtropical character, such as Hibiscus diversifolius , ipomcea 
palmate, Gassytha paniculate, Pisonia umbeUi/era , See. It 
would be of great assistance to New Zealand botanists if some 
of the intelligent settlers of the district could be induced to 
assist in the work. 
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Abt. LI .—A Revision of the New Zealand Species of 
Hymenanthera, li. Dr. 

By T. Kirk, F.L.8. 

[Read before the Wellington Philosophical Society , 96th February, 1896.] 

Hymenamtbbba was first published by B. Brown in his ac¬ 
count of the botany of the Congo appended to Tucker’s 
narrative of his expedition. Two plants in the Banksian 
Herbarium were named- by him H. dentata and H. angustifolia 
respectively, but the descriptions were first published by De 
Candolle in 1824 (Prodr., i., 815); the former was characterized 
by its oblong denticulate leaves, the latter by its entire linear 
leaves: both are now united under II. dentata by the common 
consent of botanists. In 1883 Endlioher described H. latifolia 
from Norfolk Island; and in 1842 A. Cunningham described 
H. oblongifolia, which is now referred to H. dentata. The 
first New Zealand species was discovered by Banks and 
Solander in 1769, probably in Queen Charlotte Sound, but was 
completely lost until 1876, when it was rediscovered by J. D. 
Enys and the writer, who described it i&der the name of 
H. obovata in 1894. The first-described New Zealand species 
was discovered by B. Cunningham, on the coast opposite the 
Cavallos Islands, in 1834; his specimens, however, were im- 

g jrfect, and the plant was published by A. Cunningham in his 
recursor as Scavola (?) nova-zealandia ; it was not until 1863 
that the plant was properly understood and described by Sir 
Joseph Hooker as Hymenanthera crastifolia, the value of the 
excellent description being enhanced by the beautiful plate 
which accompanied it. Another New Zealand species was 
described by J. Buchanan aB II. traversii in 1882, and the 
Australian R. dentata was collected in the Southern Alps 
about the same time. H. latifolia of Norfolk Island had been 
discovered on the Great and Little Barrier Islands by the 
writer six years earlier. Another species, discovered on the 
Chatham Islands by Captain Gilbert Mair, was referred by 
Baron von Mueller to H. latifolia os a variety in 1864, but in 
this paper is treated as a distinct species. A synopsis of 
the distinctive characters of each is appended. 

Hymenanthera comprises sparingly-branched shrubs which 
are usually erect, and others which are excessively branched 
and most frequently depressed; the branches of the latter are 
sometimes naked, divaricating, rigid, and spinous, with pale 
or brownish bark which is often closely dotted with lenticels. 
The leaves are alternate or sometimes fascioled, entire or 
denticulate or serrate, petioled, ..usually coriaceous or rarely 
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membranous ; the stipules are usually small and fugacious. 
The flowers are hermaphrodite or dioecious; solitary, or more 
usually fasciculate and shortly pedicellate, rarely solitary; 
they are rarely produced in the axils of the leaves, most 
frequently on the naked parts of the branches. The sepals 
and petals are obtuse or rounded at their apices, or the petals 
may be narrowed above and shortly revolute. The andree- 
cium consists of five sessile anthers which open longitudinally 
and form a ring surrounding the style; their connectives are, 
however, connate, and are produced into a rounded or sub¬ 
acute ciliated membrane above each anther, with a curious 
obovate dorsal appendage. The ciliated processes and their 
dorsal appendages vary in shape in the different species, but 
not sufficiently to afford distinctive characters. Stigmas 2, 
rarely 4 or 3, divergent, styles very short. The fruit is a 
spherical 1-celled berry of a deep purple colour, or rarely 
white. The seeds are 2 in number, rarely 4, 8 or 
sometimes solitary by abortion; they may be ovoid, plano¬ 
convex, or convex ana pointed with one or two angular faces 
at the base and a strophiole which may be very slightly 
developed or large and distinctly cupular. The cotyledons are 
orbicular in all the seeds examined by me. The most im¬ 
portant differential characters are those afforded by the seeds 
taken in conjunction with the loaves. 

Baron von Mueller appears to have been the first to draw 
attention to the plano-convex form of fruit (Plant. Viet., i., 69), 
but did not attach to it the importance which it seems to me 
to merit. 

It will be seen that H. dentata , R. Br., is only represented 
by its variety arujustifolia ; 1 have seen nothing m the colony 
approaching var. oblongifolia of Norfolk Island, in whioh the 
denticulate leaf is over l^in. long, and I have not had the 
opportunity of examining Norfolk Island specimens of H. 
hiifolia . The New Zealand plant, which is only known in a 
fruiting condition, was kindly examined for me by the director 
p of the Royal Gardens, Kew, in 1876, and referred to H. lati - 
’ folia var.; but the differences do not appear to be sufficiently 
marked to render it worthy of special distinction. Mr. 
Gheeseman sends a sterile leafy specimen from the Three 
Kings Islands, characterised by more strict slender branchiate 
and oblong or oblong-ovate leaves with obscurely sinuate- 
. dentate revolute margins and slender petioles. The leaves 
are of thinner texture than in H. latifoiia , and the reticula¬ 
tions on both surfaces are not so strongly marked. 

1. B. Hook, f. FI. N.Z., i., 17, t. 8, 

A low rigid spreading shrub, with short stout tortuous 
branches, bark white, furrowed, branchiate pubescent. Leaves 
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alternate or fascicled, very coriaceous, linear, spathulate or 
linear-obovate, ^in.-l$in. long, entire or sinuate, toothed or 
lobed, rounded or retuse, petioles very short. Flowers small, 
axillary, solitary or in small fascicles; peduncles shorter than 
the flowers, curved, with two ovate bracts below the middle. 
Idepals much shorter than the petals, minutely erose; petals 
linear oblong, recurved at the apex. Anthers forming a tube 
round the ovary, connective fimbriate with a dorsal scale. 
Ovary 1-celled, placentas 2. Berry purple or white, 2-eeeded. 
Seeds 2, convex on the outer face. Handbook, 18. Scavotu (?) 
nova-zealandice, A. Gunn., Precurs., n. 428. 

North Island. — Maritime rocks opposite the Cavallos 
Islands: 12. Cunningham. Northern shore of Cook Strait, 
from Gape Terawhiti to Gape Palliser, Ac.; Port Nicholson: 
T. Kirk. 

South Island.—Nelson: Coast between the Boulder Bank 
and Croixelles Harbour: T. Kirk. Marlborough: Pelorus 
Sound, &c.: J. Rutland ! Canterbury, CoaBt of Banks Pen¬ 
insula : J. B. Armstrong / Otago: D. Petrie. 

Stewart Island.— T. Kirk. October, November. 

Erect shoots with broader leaves are sometimes developed 
in sheltered situations. 

2. H. dentata, B. Br., var. angustifolia, Benth. FI. Anstr., 

i., 104. 

An excessively branched shrub, 2ft.-8ft. high; branchlets 
terete, imbricate, about as thick as whipcord, often naked 
and spinesoent, closely dotted with minute lenticels. Leaves 
on very short petio)eB, often fascicled, narrow linear-oblong, 
euneate at the base, rather membranous or snbcoriaceous, 
.entire or sinuate or Bhortly lobed, rounded at the apex, }in.- 
fin. long. Flowers perfect or dioecious, almost sessile, soli¬ 
tary or geminate. Male flower not seen. Female almost 
sessile, petals narrow, anthers abortive, style short, stigmas 
2, spreading. Berry 2-seeded, seeds oblong, flat on the inner 
face, convex on the outer, with a small discoid strophiole. 
Hook., Comp, to Bot. Mag., i., 274; Hook, f., FI. Tasm, i., 
27; B. angustifoUa, B. Br., in DC. Prodr., i„ 815; E. bankm, 
F. Muell., PI. Viet., i., 69. 

North Island.—Wellington: Tur&ngarere; A. Hamilton f 
Ut)Der Bangitikei: D, Petrie / 

^South fiand.—Nelson: Waiioa North: W. H. Bryant 
and T.Kirk. Canterbury: Alps: J. B. Armstrong I Otago s. 
Paradise, Mount Earn slaw, T. Kirk ; Kelso, D. Petrie* 

Easily distinguished by the lenticellate baric, slender twigs 
which are flexuous when grown in sheltered conditions, and 
the. cUesrious flower*. The Tasmanian, plant is said to prodnee 
hermaphrodite flowers, At present I have only had the bp- 
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portunity of examining the female flowers of the New Zea¬ 
land plant. 

Var. alpina. 

Depressed, lft.-2ft. high, branches very short, rigid, stout, 
usually terminating in stout spine. Dark whitish, lenticel- 
late. Leaves less than Jin. long, usually fascicled, very cori¬ 
aceous, oblong-obovate, petiole very short. Flowers on very 
short straight peduncles. Sepals erosulate-ciliate. Petals 
broad, recurved. Anthers very broad, connective, much pro¬ 
duced, nearly entire, dorsal scale broadly cuneate. Stylo 
slender, stigmas 2, spreading. Berry white, 1-2-seeded ; the 
former ovoid with a minute discoid strophiole; the latter 
with the inner faces flattened at the base but not angled. 

South Island.—Alps of Canterbury and Otago; 2,000ft.- 
4,000ft. A remarkable plant, forming a mass of very short 
stout spinous branches. Possibly a distinct species. Decem¬ 
ber, January. 

3. H. obovata, T. Kirk ; in Trans. N.Z. Inst., xxvii. (1894), 

350. 

An erect glabrous shrub, 4ft.-8ft. high, branches few, 
slender, ascending; bark pale. Leaves in the young state 
obovate-cuneate, 3-lobod or -toothed, membranous, mature, 
very coriaceous, lin.-2iu. long, obovate or oblong, narrowed 
into a slender petiole below, rounded or retuse above, rarely 
apiculate, margins slightly recurved, rarely entire. Flowers, 
male not seen. Female sepals broadly ovate, rounded at 
apex. Ovary 2-oelled; stigmas 2. Fruit solitary or twin, 
on very short curved peduncles; ovoid, purple, 2-seeded. 
Seeds nearly ovate, slightly concave on the inner face, cou- 
vex on the outer; strophiole cupular, thin. 

South Island.— Buchatum! Nelson: Graham Kiver, 
Mount Owen, 7. F. Chee&eman / between Takaka and Ri- 
waka, 7, Kirk . Marlborough; Queen Charlotte Sound, /. H, 
Macmahm / Canterbury: Broken River basin, J. D. Buys 
and 7, Kirk (1876); Ashburton Mountains, 7. H. Potts l 
Chiefly on limestone rocks, 2,000ft.-4,000ft. 

The rather slender branches and the strict habit dis¬ 
tinguish this species from all others at sight. 

4. 8 . traversii, J. Buchanan; in Trans. N.Z. Inst., xv. (1882), 

889, t. 36. 

A spreading shrub, lft.-2ft. high, twigs with reddish longi¬ 
tudinal rugose bark, viscid when fresh. Leaves rather 
crowded, coriaceous, oblong-obovate or oblong - spathuiate, 
about lieu long, narrowed into a rather stout appressed 
petiole, obtuse or sub-acute, margins recurved, nerves 

as 
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obscure. Flowers few, solitary, on short decurved pedicels in 
the axils of the upper leaves. Sepals coherent at the base, 
subacute. Petals linear, oblong, narrowed below, spreading. 
Fruit not seen. 

South Island.—Nelson: In the forest, Gouland Downs, 
near Collingwood: H. 17. Travers. 

My knowledge of this plant is confined to Mr. Buchanan’s 
description, and a small flowerless specimen, for which I am 
indebted to him. It is distinguished from all other species 
by the red bark and rugoso leaves with appressed peduncles. 
Good specimens in flower and fruit are much to be desired, 
as the anthers and ovary are not mentioned in the original 
description. 

5. H. latifolia, Endliclier; in FI. Insul. Prodr. Norf., n. 127. 
A sparingly - branched shrub, 2ft.-10ft. high, erect or 

straggling. Leaves ovate-lanceolate, or oblong-lanceolate 
narrowed into the petiole, 2in.-4in. long, lin. broad, obtnso, 
coriaceous, entire, sinuate or sinuate-serrate, marginal nerve 
stout. Flo were not seen. Sepals ovate, in the fruiting state 
scarcely coherent at the base. Fruiting peduncles very short, 
erect or curved. Berry 2-seeded; seeds ovoid, flat on the 
inner face, with irregular longitudinal stride on the outer oon- 
vex surface. Strophiole large, cupular. 

North Island. — Auckland : Tapotopoto Bay, T. Kirk ; 
Mount Camel, J. Buchanan; Whangapoua and Flat Island, 
Great Barrier Island; Arid Island, T. Kirk; Three Kings 
Islands, T. F. Cheeseman. Littoral. Also on Norfolk Island. 

The New Zealand plant has not been seen in flower. 
Endlicher describes the female flower of the Norfolk Island 
plant as having abortive or perfect stamens. He also states 
that the ovary is 2-celled and the stigma capitate, both of 
which appear to be erroneous. The leaves are strongly re¬ 
ticulate on both surfaces. 

6. H. chathamioa, n.s. 

An erect shrub, with furrowed lentioellate bark. Leaves 
lanceolate or oblong-lanceolate, narrowed at the base, acute, 
8in.-5in. long, fin.-l£m. broad, very coriaceous, strongly reti¬ 
culate on both surfaces, sharply toothed. Flowers in crowded 
fascicles, dioecious, pedicels slender, longer than the flowers, 
deeurved. Sepals coherent at the base, narrow, ovate. Petals 
very long, obovate with a broad base, revolhte at the apex. 
Anthers with a narrow lanceolate jagged connective, more 
than half as long as the Anther-cells; dorsal gland ctme- 
ate-spathnlate, rounded above.. Female flowers not seem. 
Berry ovoid or almost globose, white; stigmas 4-dobed 
4- rarely 3-seeded, seeds angled, carved towards the point. 
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convex on the outer surface; strophiole very Binall. JET. lati - 
folia, vor. chalhamica, F. Mueller, Veg. Chat. Islds., 9. 

North Island.—Wellington: Patea: Sir James Hector. 
Flowers and fruit not seen. 

Chatham Islands.—Originally discovered by Captain Gil¬ 
bert Hair J September, October. 

Distinguished from all other species by the long lanceolate 
sharply-toothed leaves, strictly dioecious flowers, tetramerous 
stigma-lobes, and 4-seeded berries. Occasionally the leaves 
are linear-laceolate, and less than fin. in breadth. I am in¬ 
debted to my friend Mr. Cox for excellent specimens of the 
male plant. 


Abt. LII. —Notes on Certain Veronicas, and Descriptions of 
New Species. 

By T. Knut, F.L.S. 

[Head before the Wellington Philosophical Society, 36th February, 1896.] 

It is not proposed to offer a complete revision of the New 
Zealand Veronicas on the present occasion, although it is 
hoped that this much-needed work may be accomplished in 
a short time. It is, however, desirable to supplement the 
-published descriptions of certain species from more copious 
material than was available when they were originally drawn; 
to amend certain errors that crept in from the examination of 
imperfect specimens; and to describe a few new species, most 
of which have been in hand for some years past. 

With the full revision it is intended to furnish an account 
of the most striking characteristics of the New Zealand 
species generally, more especially with regard to their mor¬ 
phology and distribution. It may, however, be pointed out 
that the species of the dimorphic—or, as it might with equal 
propriety he ealled, the mimetic—section are invested with 
special interest, the entire section, with the single exception 
of the Australian V. densifolia, being endemic in the colony. 
At present, strangely enough, our knowledge of the early 
leaves of these singular plants has been chiefly obtained from 
old specimens on which they are often produced by reversion, 
especially under cultivation: the subject will not be satis- 
laetorily worked out until the seedling as well as the more 
advanced stages have been studied in a systematic manner.* 

* For thS fiat record'd mention at dimorphism in the leaves of New 
Zeeland VerenioM, SeeTiim, K.Z. last., xi, (1878), 484. 
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Mr. N. E. Brown, of Kew, was the first to point out that 
most of the plants referred in the Handbook and the “ Trans¬ 
actions of the New Zealand Institute " to Logania and Mi- 
trasacme were true Veronicas. To the botanist acquainted 
with the subalpine and alpine vegetation of New Zealand it 
seems the most natural mistake in the world that flowerlesa 
specimens of Veronica tetragona should be referred to Podo- 
carpus or Dacrydinm when examined without reference to 
their minute structure, while the general aspect of one or two 
others, coupled with tetrandrous or pentaphyllous flowers, 
equally accounts for their reference to Logania on the exami¬ 
nation of specimens destitute of fruits, or at best with fruits 
in an immature condition. The reference of others to Mitra- 
sacme is unquestionably due to an oversight arising from the 
severe physical pain under which the describer laboured 
during the progress of his work. 

Veronica canescens , T. Kirk, in Trans. N.Z. Inst., ix. (1876), 

503, t. xix., f. 2. 

Limb of corolla spreading at maturity; lobes broad, 
rounded at the tips, the uppermost longer than the others. 
Capsule wholly included within the calyx, broadly ovoid, 
slightly compressed, retuse. 

South Island: Canterbury—Lake Forsyth, T. K .; Lake 
Lyndon, J. D . Enys and T. Kirk. Otago — O&maru, J. 
Buchanan; Maniototo Plains, D. Petrie, T. Kirk; Wycliffe 
Bay, Dunedin, B . C. Ashton l Sea-level to 2,800ft., but re¬ 
markably local. 

According to the Index Kewensis, the trivial name has 
been erroneously applied to three other species: V. “ can - 
escens” Bast., FI. Maine et Loire,"Supp. 21, is V. teucriim , 
L., Sp. PL, ed. ii., 216; F. “canescens Presl., ex Schult. 
Manfc.,Add. II., 229 sF. prostrata , L., Sp. PL, ed. ii., 22; 
F. 11 canescens” Schrad.,Comm. Veron. Spic., 19 « F. incana, 
L., Sp. PI., 10: all natives of Europe. 

F. anagaliis , L., Sp. PI., 12. 

This has not been observed since it was oollected by the 
Bev. W. Coiengo in Hawke's Bay. As it is a plant that pro- 
duces seeds in great abundance in Europe, it is not easy to 
account for its disappearance, even if it be assumed that 
Mr. Colenso's specimens were of exotic origin. 


F. hooieriana, Walp.* Bep., iii., 841. 

This species extends over a wider area than is generally 
supposed, as it is found in the Buahine Bange (uolenso), 
Tongariro, Ngauruboe, and is especially abundant on Buapehu. 
I believe that it occurs on the Kaimanawa Bange also, but 
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have not seen specimens. V. nivea, Hook., 1c. Pl. f t. 640. 
V. nivalis , Hook, f., FI. N.Z., i., 1%; Hamlbk., 215. 

F. loganitnden , J, B. Armstrong, in Trans. N.Z. Inst., xiii. 

(1380), 359. 

Leaves of young plants in rather distant pairs, linear- 
subulate, dilated at base and often toothed, spreading above ; 
stems pubescent or toinentose. Calyx-lobes ovate-lanceolate, 
especially in the fruiting stage. Capsule broadly elliptical, 
equalling or slightly exceeding the calyx, didymous, turgid. 

South Island: Canterbury — Rangitata Valley, J. F. A. ! 
Clyde Valley, W. Gray . 

Notwithstanding the suffruticose character of this rare 
plant, the didymous capsule shows that it is closely allied to 
the herbaceous section. 

▼. erecta, n. s. 

Stems 6in.~10in. high, erect, strict, simple or sparingly 
branched from the base, glabrous or rarely puberulous. 
Leaves distant, sessile, oblong-lanceolate, acute, {in.-lin. 
long, membranous, patent, margins often puberulous or ciliate 
at the base, bark reddish-purple. Racemes 2-6 in the axils 
of the apical leaves, 3iu.-4in. long, strict, erect or ascend¬ 
ing, naked below. Flowers fascicled or solitary, often dis¬ 
tant; rhachis pedicels and bracts puberulous or pubescent. 
Bracteoles exceeding the pedicels, ciliate. Calyx campanu- 
late, divided for three-fourths of its length, segments ovate- 
lanceolate, subacute or acute, ciliate. Corolla-tube rather 
broad, shorter than the spreading limb, upper lobe broadly 
rounded, lower narrow acuminate, stamens exserted. Cap¬ 
sule ovate, oblong, acute, compressed, one-third longer than 
tbe sepals. 

South Island: Otago -Believed to have been collected on 
Mount Bonpland, but the exact habitat uncertain. 

A very distinct species, remarkable for the strict erect 
habit and elongated interrupted racemes with the flowers 
often fasciculate. It should be placed next to V. raoulii , 
Hook, f. Described from cultivated specimens kindly for¬ 
warded by Mr. Martin, nurseryman, of Green Island. 

V. petriei. 

Stems decumbent or prostrate, woody, 4in.-6in. long; 
branches ascending, 3in.-4in. lohg. Leaves Jin.-tin. tong, 
elliptical oblong, rounded at the apex, narrowed into a short 
broad petiole, membranous, glabrous or the margins glandu¬ 
lar, ciliated; opposite, petioles connate. Flowering branches 
densely clothed with foliaceous obtuse linear bracts, racemes 
terminal; flowers solitary, sessile, partially hidden in the axils 
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of crowded linear ciliated bracts, which slightly exceed the 
calyx. Calyx cleft to the base, lobes 4, linear, obtuse, ciliated, 
exceeding the corolla-tube; limb much shorter than the tube, 
lobes spreading or reflexed, the lower acute, the uppermost 
rounded ; stamens 2, included; style long, slender. Capsule 
oblong, slightly turgid, seated in a cupular disk. Mitrasaome 
petriei, J. Buchanan, in Trans. N.Z. Inst., xiv. (1881), 860, 
t. xxx., f. 1. 

South Island: Otago — Mount Bonpland, D. Petrie l 
6,000ft. 

The densely-crowded linear bracts easily distinguish this 
fine plant from all other New Zealand species. It is, perhaps, 
the most remarkable of the many plants added to the Otago 
flora by its energetic discoverer, to whom I am indebted for 
the only specimen I possess. The stems are really perfoliate. 

F. hulkeana, F. Muell., ex Hook, f., Handbk., 218. 

Bracts oblong, obtuse, shorter than the tubular calyx; 
corolla - lobes subacute. Capsule retuse and turgid when 
mature. 

Sea-level to 3,000ft. 

Far. oblonga. 

Leaves narrow-oblong, fully 3in. long including the petiole, 
coarsely toothed. 

South Island: Marlborough—Awatere; T. Kirk. 

Var. fairfiddii, sp., Hook, f., Bot. Mag., t. 7828. 

Flowers larger and more deeply coloured than in the type, 

E anicle usually shorter and broader. Bracts glandular-pu- 
escent, equalling or shorter than the spreading calyx, acute; 
calyx-lobes acute or subacute with scarious margins; lobes of 
corolla rounded at the apex. 

South Island: Fairfield Downs. 

The typical form was originally discovered by the Hon. F. 
Weld. 

F. maerantha, Hook, f., Handbk., 218. 

Sparingly branched, lft.-2ft. high. Leaves varying Iran 
oblong-ovate to obovate-lanceolate, thick and glossy. Calyx 
broadly ovate, acute, equalling or slightly exceeding toe 
sepals. Corolla pure white. 

South Island: Mountains of Nelson, Canterbury, and 
North Otago, but often local; 2,500ft .-4,000ft. 

F. haastii, Hook, f., Handbk., 213. 

Leaves imbricating, patent or deflexed, fleshy when fresh, 
very coriaceous when dry. Flowers in 2-6-flowered tedefes. 
at the tips of the branches, forming an oblong head, much 
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hidden by the apical leaves; bracts equalling the sepals but 
broader, sepals linear-oblong, obtuse, corolla small, equalling 
the sepals, tubular, lobes acute. Capsule equalling or shorter 
than the calyx, ovate-oblong, acute, glabrous. 

South Island: Kelson—Mount Arthur, &c., Cheeseman , 
Bryant! Gibbs! Canterbury—Mounts Darwin, Dobson, Tor- 
lesse, and Cook, source of the Waimakariri, Haa&t! Leith 
Hill, Enys ! Otago—Mountains north-cast of Lake Hawea ; 
Mount Arnould ; D, Petrie ! 3,000ft.-6,000ft. 

V. dasyphylla. 

Stems rigid, woody, liu.-3in. long, creeping at the base, 
branches with the leaves Jin. diameter. Leaves closely 
quadrifariously imbricate, connate in pairs at the base, erect 
or spreading above, oblong-obovate, rounded above, ciliated 
below, sessile, very coriaceous. Flowers solitary, terminal, sunk 
amongst the apical leaves. Calyx divided nearly to the base, 
lobes oblong, obtuse, hispid pubescent below', ciliated. Corolla 
broadly funnel-shaped, tube broad, shorter than the limb, 
lobes 5, large, rounded, spreading. Stamens 2, filaments very 
short; Btvle long, slender. Capsule oblong, seated in a cupular 
disk, ratner turgid, much shorter than the calyx, slightly 
retuse. L»gania tetragona , Hook. f„ Handbk., 189 and 737 ; 
J. Buchanan, in Trans, N.Z. Inst., xiv. (1881), 347, t. xxviii., 
f. 2. 

South Island : Nelson—Mount Arthur, &c,, W. fl. Bryant! 
Otago—West Coast Sounds, Lake District, and Mount Alta, 

Buchanan! Ben Lomond and Old Man Range, /). Vetrie ! 
3,600ft.-5,0p0ft. 

A small species, remarkable for the large terminal flower 
with its pentamerous calyx and corolla. Ail the flowers ex¬ 
amined by me are diandrous. I am indebted to the Director 
of the Herbarium, liew, for a small portion of the type-speci¬ 
men. 

V. gilliesiana. 

A prostrate or suberect shrub, stems lin.-6in. long, much 
branched, spreading, tetragouous, with the leaves Jin.-Jm. 
diameter. Leaves glabrous in the young state, lax, linear, 
pinn&tifid; mature closely imbricating below, connate by the 
broad base, tips spreading, linear or linear-oblong, convex 
beneath, deeply concave above or rarely flat, rounded and 
very obtuse at the tip, margins dilate; Flowers terminal or 
near the ape* of a shoot, axillary, solitary or in 2-4* 
flowefed umbels. Calyx deeply divided, lobes 4, oblong, 
ciliate; corolla funnel-shaped, tube shorter than the calyx, 
§egm«Bts orbichlar spreading, the uppermost much liar* 
wm& at the base; stamens 2 or rarely 4, filaments very 
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short, included, style scarcely exceeding the anthers. Cap¬ 
sule ovate-oblong, compressed laterally, seated in a cupular 
disk. Logania ciliolata , Hook, f., Hatulbk., 787. Mitra&acme 
hookcri, J. Buchanan, in Trans. N.Z. Inst., xiv. (1881), 348, 
t. xix.,f. 1.* 

South Island: Nelson—Amuri, T . Kirk; Mount Frank¬ 
lin, F. G. Gibbs J Canterbury—Browning’s Pass and source 
of the Rangitata, Sir Julius von Haast! Arthur’s Pass, T. 
Kirk; source of the Waimokariri, J . B. Armstrong! Power's 
country, J. Hadrell! Westland—Mountains opposite Jack¬ 
son’s, L. Cockayne! Otago—Mountains of the west coast, 
J . Buchanan ! 3,000ft.-5,000ft. 

Probably not infrequent in alpine situations. Specimens 
turn black when dried. This species varies to a considerable 
extent in the length of the mature leaves and diameter of the 
branches; the former range from £in.-$in., arid except at the 
apex are usually deeply concave for their entire length. The 
same plant may produce both solitary and fasciculate flowers, 
but when all "the flowers are solitary the floral leaf has a 
largely-developed membranous base, with the free portion 
reduced to a mere point or knot. Mr. Buchanan’s drawing 
represents a large form in which the flowers are more distant 
from the apex of the branch than in the form with short 
leaves; but there is a great amount of variation in all these 
points. Tetrandrous flowers appear to bo confined to plants 
with short leaves. I am indebted to Mr. Buchanan for speci¬ 
mens showing the young leaves. 

I have dedicated this remarkable plant to the memory 
of my friend the late Mr. Justice Gillies, an enthusiastic 
naturalist, whose munificence to the Auckland Institute and 
University College should be long remembered. 

V. cuyressoidvs , Hook, f., Handbk., 212; Bot. Mag., t. 7848. 

Leaves of the young state linear- or ovate-oblong, often 
ouneate below, acute, toothed, lobed or pinnatifid, narrowed 
into short petioles which are free at the base. Mature leaves 
^in:~^ 6 in. long, ovate-oblong, obtuse, opposite leaves con¬ 
nate at the base, patent or appressed above. Flowers very 
small, 2-6 at the tips of the branchlets forming a small oblong 
head, sessile or very shortly pedicellate. Bracts equalling the 
deeply 4-cleft calyx, sepals broadly ovate, obtuse; corolla- 
tube very short and broad, limb spreading, upper lobe linear, 
exceeding the others which are broad and rounded; filaments 
lengthening after anthesis. Capsule cuneate-oblong or ovate, 
retuse, turgid. V. cuyressoides, var. variabilis, N. E. Brown, 

* Mr. Buchanan's diagrams of the corolla and stamens of this and 
other species show tbs stamens opposite the petals ins tead of altetnatinff 
with them. ^ 
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in Gard. Chron., vol. iii. (1888), 21, iigs. 5 d, 5k, represents 
the young state. The corolla in white or pale-purple, uever 
violet. 

V. arm&trongti , T. Kirk, in Trans. N.Z. Inst., xi. (1878), 464. 

South Island: Alpine districts in Nelson, Westland, 
Canterbury, and Otago; 2,600ft.-4,500ft. 

V tetraaticha , Hook, f., Handbk., 211. 

Stems liu.-4in. long, excessively branched. Leaves in 
the young state linear subulate, slightly imbricated at the 
base and spreading above. The mature capsules are broadly 
obovate or pyriform, rounded at the apex and compressed, 
three times as long as the calyx. 

South Island : Common in alpine situations in the Nelson 
District; less frequent in Canterbury ; rare and local in 
Otago; 3,000ft.~5,000ft. 

V. tumida, n. s. 

Stems prostrate, forming compact depressed patches 6in.- 
24in. diameter; branchlets excessively numerous, 1 in.-Sin. 
long, strict, erect, obtusely quadrifarious, (with the leaves) 
A* n -~A'n. diameter. Leaves densely imbricate, about ifoin. 
long, tumid obtuse, deltoid above, cuneatc at the base and 
slightly connate at the side, concave on the upper surface 
but almost keeled beneath. Flowers in terminal 2-4- 
flowered fascicles, sessile. Calyx minute, deeply 4-cleft, 
lobes linear oblong obtuse; corolla, minute cilioiate tube 
equalling the limb, lobes narrow, spreading; filaments as 
long as the rather Inroad anthers; ovary conical. Capsule 
suborbiculor, compressed, rounded at the apex. 

South Island: Nelson—Mount Rintoul and Ben Nevis, 
F. Gf. Gibbn! Mount Starvation, W. H. Bryant ! Otago—J. 
Buchanan! 8,000ft.-4,500ft. 

A singular plant, allied to 7, saltcomioides and 7. tetras- 
ticha i but distinguished from both by the tumid leaves, 
crowded shorter branches and broad capsules, from the 
former in addition by its quadrifarious brancnlets. 

V. quadrifario. 

An erect rigid shrub 3in.-8iu. high, much branched, 
branches with the quadrifarious leaves ^in. diameter. Leaves 
very coriaceous, most densely imbricated, ovate deltoid, con¬ 
nate and ciliate at the base. Flowers terminal in 4-flowered 
umbels, each consisting of 2 opposite pairs of braoteate pedi¬ 
cellate flowers. Calyx divided nearly to the base, lobes 4, 
linear, obtuse, ciliate, shorter than the ovate bracts; corolla 
tube equalling the calyx,lobes4» rounded, spreading; stamens 
2, on very short filaments, included; ovary narrow oblong; 
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seated in a cup-shaped disc, capsule not seen. Mitrasacme 
cheescmam.it J. Buchanan, in Trans. N.Z. Inst., xiv. (1881), 
348, t. xxix., f. 2. 

South Island: Otago—Mount Alta, «/. Buchanan and 
McKay ; 6,000ft. 

A remarkable species, allied to F. tetrasticha. Hook, f., but 
distinguished by its erect wiry branches, smaller leaves, and 
umbellate flowers, I am indebted to my friend Mr. Buchanan 
for a small portion of his original specimen, but more copious 
material both of this and of F. uniflora must be obtained 
before a satisfactory diagnosis can be drawn. The leaves of 
this plant are more minute than those of any other Mew Zea¬ 
land species. 

V. uniflora. 

A rigid much-branched plant, 2in.~4in. high, With nume¬ 
rous short tetragonous branches }in.~l£in. long, about Jin. 
diameter. Leaves densely imbricating, 4-farious, connate at 
the base, ovate, concave, ciliate near the base. Flowers 
solitary, terminal. Calyx deeply divided, lobes 5. Stamens 
2, filaments very short, included. . Ovary villous above. Cap¬ 
sule not seen. Logania armstrongii t 3. Buchanan, in Trans. 
N.Z. Inst., xiv. (1881), 847, t. xxviii., f. 8. 

South Island: Otago—Hector's Col, Mount Aspiring, 
Buchanan and McKay ! 5,000ft. 

My knowledge of this curious little plant is confined to 
Mr. Buchanan's original specimen, which he kindly allowed 
me to examine. Ic is allied to F. testrasticha , Hook, f., and 
F. lycopodioidcs , Hook, f., but differs from both in the 
solitary terminal flowers and the 5-lobed corolla. 

F. lycopodioides , Hook, f., Handbk., 211. 

An erect much-branched spreading shrub, lft.-2£ft. high. 
Leaves of young state filiform, simple or pectinate, or ovate or 
oblong, lobed or pinnatifid. 

South Island: Alpine districts in Marlborough, Nelson, 
Westland, Canterbury, and Otago; 2,600ft.~6,000ft. 


F. tetragona t Hook, Ic. Ph, t. 580. 

Procumbent or erect, 6in, - 80in. high. Leaves in the 
young state linear-subulate with a broad pase, entire, obtuse, 
laxly imbricating. Sepals and bracts furrowed longitudi¬ 
nally. Capsule broadly oblong, exceeding the sepals, sub¬ 
acute, slightly compressed. 

North Island: In mountain districts, Hikurangi, Bast 
pe, Kaimanawa Bange, Buahine Bange, Tongariro* Ngau- 
Dioe, Ruapehu, Ac., Tararua Range to Mitre Peak and 
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Queen Charlotte Sound, Dieffenbach; Gordon’s Nob, Monro; 
wai-au-ua Valley, Travers; but not recently observed in 
either of these localities. Otago — Greenstone Valley, J. 
Buchanan I 2,000ft.-4,000ft. 

The only species belonging to the dimorphic section found 
in the North Island. Flowerless specimens are easily referred 
to Dacrydium. 

V. buchanani, Hook, f., Handbk., 211. 

Stems 4in.-8in. high, robust, much branched, spreading. 
Leaves decussate, imbricating, spreading or rarely deflexed, 
excessively coriaceous, glabrous, sessile, suborbicular or orbi¬ 
cular ovate, concave, usually rounded at the tip, ^in.-Jin. 
long and almost as broad. Flowers iti 2-4 very short broad 
obtuse capitula or spikes, peduncles naked below, 10-16- 
flowered; rhachis pubescent, bracteoles equalling or exceeding 
the sepals. Calyx tubular divided nearly to the base, lobes 
ovate-oblong, obtuse, cilato ; corolla-tube ventricose, equalling 
the rounded spreading segments; stamens not cxserted; style 
villous at the base. Capsule twice as long as the Bepals, 
narrowed at both ends, hairy, compressed. 

South Island: Otago—Lake District, J. Buchanan l Mount 
Kyebum, Otemata River, Mount Arnold, D. Petrie! 3,000ft.- 
4,000ft. 

It is scarcely possible to add anything to Sir Joseph 
Hooker's excellent description except with regard to the 
capsule. Mr. Petrie's specimens are more robust than the 
original speoitnens given me by Mr. Buchanan, and at first 
seem different, but it is impossible to separate them. 
This species is closely allied to V. camosula, Hook, f., of 
which it may ultimately prove to be a variety. 

V. bmi/olia, Bentb., in DC. Prodr., x., 462. 

Erect, lft.-Sft. high, sparingly branched, branches strict 
and rather stout. Leaves broadly oblong-obovate, keeled, 
coriaceous, abruptly truncate or cordate at base, narrowed 
into a short broad petiole, closely imbricate (in the typical 
form), often polished, minutely dotted beneath. Flowers in 
short spikes, |in.-lin, long or more, in the axils of the upper 
haves. Bracts equalling the minutely punotulate ealyx; calyx- 
lobes broadly oblong, obtuse, equalling the corolla-tube; limb 
of ths corofla squalling the tube, spreading, upper segment 
fe'aadly rounded, the lower narrow subacute. Capsule sub- 
orbkukr ae broadly oblong, compressed, obtuse. 

Hekth Island: suahiuo Range, Tongariro, and Ruapehu. 
Booth Island ; In mountain localities from Nelson to South- 
fond. l,80Gft.-4 < @0Oft. 

. fne l«weebelpw, with the bracts and sepals, are usually, 
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bub not invariably, covered with minute white dots beneath, 
and the thickened articulations of the stent are unusually pro¬ 
minent in all the forms of this species, some of which are not 
easily distinguished from V. loans. 

Var. odora , Hook, f., sp., FI, Antarct., 62, t. 41. 

Erect, lft.~8ft, high, usually much branched, branches 
strict or flexuous. Leaves as in the typical form, but patent. 
Flowers as in the type, but often larger. Tho capsule some¬ 
times shows a tendency to become obovate. 

South Island: Mountain districts from Nelson to South¬ 
land, attaining its greatest luxuriance on the banks of streams 
in alpine forests. Stewart Island; Auckland and Campbell 
Islands. Sea-level to 3,000ft. 

The spikes are often so numerous as to present a paniculate 
appearance, and the bracts scarcely differ from the leaves. 

V. gibbai, n. s. 

A sparingly-branched shrub, 6in.-12in. high; branches as 
thick as a goose-quill. Leaves decussate, sessile, {in .-{in. long, 
{in.-Jin. broad, ovate acute or obtuse, coriaceous, imbricat¬ 
ing, patent or deflexed, margins strongly ciliated. Racemes 
2-4, naked below, shortly exceeding the leaves, broad, obtuse. 
Khachis and pedicels very short or 0, pubescent, bracts fully 
equalling the corolla-tube, ciliated. Calyx c&mpanulate, 
deeply cleft, lobes lanceolate, acute, cili&te, much shorter 
than the bracts; corolla-tube tubular, narrow, limb spread¬ 
ing, lobes narrow acute. Stamens shortly exserted, anthers 
oblong. Capsule ovate, acute, narrowed at both ends, com¬ 
pressed. 

South Island: Nelson—Mount Bintoul and Ben Nevis; 
3,000ft.-4,000ft.; F. Q. Gibbs ! 

This species is nearly related to V . lavis and V . camo - 
stila, but is distinguished from both by its acute sepals. The 
ciliate leaves are always glabrous on both surfaces, and often 
glaucous or purple. I take this opportunity of acknowledging 
my indebtedness to Mr. Gibbs for his valued assistance in 
botanical matters. 

V. lavis, Benth., in DC. Prodr., x. f 461. 

Calyx-lobes ovate, obtuse or often subacute. Capsule 
broadly oblong, narrowed at both ends, compressed. 

North Island: Buahine Range Tougariro, Ngauruhoe, 
.Ruapehu, Tararua Bange. South Island: Subalpine and 
alpine districts 1 from Nelson to Southland. 2,000ft.-4,600ft. 

y.himi,n.s. 

A small glabrous erect or spreading shrub, 6iu.~12m, high; 
branchlets naked below. Leaves rather crowded, liu.-l|in. 
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long, narrow oblong or lanceolate, sessile or narrowed into a 
short broftdpetiole, acute or subacute, usually entire, glaucous 
beneath. Flowers in axillary racemes or panicles, exceeding 
the upper leaves. Khachis puberulous, bracteoles exceeding 
the short pedicels. Calyx divided nearly to the base, segments 
oblong-lanceolate equalling the corolla-tube; corolla-tube 
equalling the lobes, lobes patent or reliexed, rather narrow, 
rounded, the uppermost narrower and longer than the others. 
Stamens on very short filaments, scarcely exceeding the co¬ 
rolla-tube. Capsule ovate-lanceolate, narrowed at both ends, 
compressed. 

North Island ; Hawko’s Bay—Kuripapanga; between the 
Rangitikei Ford and Erewhon ; A. Hamilton! II, Bill! D . 
Petrie / Ruahine Mountains, W. Colenso, in Herb. Kew\ 
South Island : Otago, J. Buchanan ! 

Allied to V, coleneoi, with which it has hitherto been con¬ 
fused. I am indebted to the director of the Royal Gardens, 
Kew, for comparing my specimens with Golenso’s Ruahine 
plant. Mr. Ilill sends cultivated specimens of what ho con¬ 
siders to be the same plant, but the branchlets are clothed 
with leaves below, the leaves are serrate at the margins, oblong, 
less acute, while the rhachis is glabrous and the flowers are 
almost sessile. To what extent these changes have been 
produced by cultivation it is impossible to say at present. 

V. diosmafolia , R. Gunn., in Bot. Mag., sub-t, 8461. 

Leaves entire, ^in.-jin. long, elliptical oblong, rigidly 
coriaceous, keeled below. Sepals 4, obtuse (in all the speci¬ 
mens examined by me). Capsule oblong-lanceolate, narrowed 
at both ends. 

North Island: Auckland—From the North Cape to Ho- 
kianga and Wkangarei. 

Yar. trisepala , sp., Colenso, in Trans. N.Z. Inst., xv. (1882), 

824* 

Branchlets very slender. Leaves Jin.-lin,, narrow, linear- 
oblong, with 3 or 4 incisions on each side, narrowed at both 
ends, falcate, spreading, not keeled. Calyx-lobes 3, broadly 
obtuse, the upper emargiaate or oboordate. Capsule elliptic- 
ovate, narrowed at both ends. 

North Island: Auckland—Bay of Islands and Hoki&nga; 
Hawke's Bay—North end of Te Kaweka Range ;* A. Hamil¬ 
ton! 

The obcordate or emarginate upper sepal pointed out by 
Ur. Colenso as characteristic of this form is invariably present 
in all the specimens examined by me, and is occasionally met 

* Fbst mentioned, but pat described, in Trace. N.Z. Inst., lii. (i$70), 160. 
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with in the type. White or purple flowers are produced ou 
both forms, but I have not seen acute sepals on either. The 
extension of this species to Te Kaweka is of great interest, 
and quite unexpected. 

V. olliptica, Forat., Prodr., n. 10. 

This species varies in the colour of the flowers, which in 
the southern form are pure white, in the northern form white 
with fine purple lines on the upper petals. The former is rare 
on the northern side of Foveaux Strait, but is the only form 
on the Snares and the Auckland and Campbell Islands. The 
latter occurs on both coasts of the South Island, from west 
Wanganui, Nelson, and eastern Otago to Stewart Island. It 
is said to have been found on Banks Peninsula, but the state¬ 
ment requires confirmation. 

Chatham Islands: Captain Gilbert Mair I 

V. vemicosa, Book, f., Handbk., 208. 

The leaves of this pretty little species are sometimes dis¬ 
tichous, aud the racemes very lax, although usually the 
flowers are densely crowded. V. canterburiensis, J. B. Arm¬ 
strong, in Trans. N.Z. Inst., xiii. (1880), is identical with this 
on the authority of Mr. N. E. Brown, of Kow; but it must be 
remarked that until of late years V. vemicosa has not beep 
understood by New Zealand botanists, V. odora, Hook. f. 
(FI. Antarct.,*i., 62, t. 41), having been mistaken for it, an 
error in which the authorities at Kew appear to have partici¬ 
pated for a time. An Otago specimen of V. odora given me 
by Mr. Buchanan in 1868 was labelled V. vemicosa. My 
own specimens, n. 633, sent to Kew in 1877, were referred 
to the same species, and in the colony the name was applied 
to plants of V. odora cultivated in the fine collection in the 
Public Domain, Christchurch. The error was pointed out by 
Mr. N. E. Brown in 1892. « 

V. parviflora, Vahl, Symb. Bot., iii., 4; Bot. Mag., t. 5965. 

Racemes equalling or exceeding the leaves, obtuse or taper¬ 
ing, pedicels shorter or longer than the flowers, puberukra*. 
Calyx deeply divided, lobes obtuse, puberulous or ciliated; 
corolla-tube broad, limb unequal, spreading, upper lobe soli¬ 
tary and with the lateral lower lobes broadly rounded, middle 
lobe linear. Capsule twice as long as the calyx, orate, sub¬ 
acute. . 

A much-branched shrub, sometimes 18ft. in height, with a 
trunk nearly 1ft. in diameter at the base. 

North and South Islands ; From the Great Barrier Islands 
southwards, but sometimes absent from large districts, os the 
Auckland Isthmus, the Shames Goldfield, Ac, 
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Var. arborea , sp., J. Buchanan, in Trans. N.Z. Inst., vi. 
(1873), 242. 

Similar to the type, but often larger. Sepals broader, 
ciliated; corolla-tube snorter and broader, limb less spreading, 
lobes shorter and broader. Capsule ovate-acute, thrice as long 
as the calyx. 

This form attains very large dimensions on the crests of 
the hills between Kaiwara and Cape Terawhiti (Wellington). 
One specimen, with the lower part of the trunk almost 
prostrate, measured 28ft. from the base to the top of the 
highest branch; the trunk being nearly 2ft. in diameter at the 
base, but tapering rapidly. Lowland specimens vary from 
2ft. to 10ft. in height, and usually form a compact dome- 
shaped head. 

(?) Var. striotisaima. 

Leaves all patent, acute. Racemes 3-6 in the axils 
of the upper leaves, 3in,-4in. long, strict, erect, tapering; 
pedicels slender, exceeding the dowers, ascending. Calyx- 
lobes broadly oblong, rounded at the tips, ciliated. Corolla- 
tube exceeding the calyx, funnel-shaped, limb spreading, lobes 
rounded. Capsule not seen. 

South Island: Akaroa, 1876, T. Kirk . 

(?) Yar. obtusa. 

Leaves about l$in. long, acute, patent. Racemes shorter 
than the leaves, broad, obtuse, patent; rhachis and pedicels 
slender puberulou <, the latter equalling or exceeding the 
calyx, patent. Corolla-tube broad, fully twice as long as the 
calyx, lobes rounded, spreading; stamens much exserted. 
Capsules not seeu. 

North Island: Hawke's Bay, A . Hamilton / 

I have only a single specimen of this plant, which will 
probably prove a distinct species. 

V, ligmtrifolia, A. Cunn., Bot. Mag., t. 3461. 

Calyx divided nearly to the base, sepals lanceolate, acumi¬ 
nate, pubescent; corolla-tube shorter than the calyx, funnel- 
shaped, limb longer than the tnbe, lobes spreading, acute. 

This seems a remarkably local species. Although stated 
to occur from the Kermadec Islands to Stewart Island, it 
, appears to be absent from very large districts, and is rarely 
found in abundance. 

(?) Var. gradUtefe 

Leaves spreading, iin.-l+in. long, Jin. broad, linear lanceo¬ 
late, acute, petioles very snort or 0. Racemes 2-4 in the 
Cecils of thfe upper leaver 4ht.-5in. long, very slender, flowers 
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often fascicled, pedicels equalling the flowers or longer. Calyx 
nearly equalling the corolla-tube, sepals oblong, obtuse or 
subacute; corolla broadly funnel-shaped, tube equalling the 
limb, lobes spreading, unequal, upper broadly rounded, lower 
middle lobe linear subacute. Capsule not seen. 

South Island : Westport, Dr. Gaze! 

This has perhaps equal claim to be placed under the pre¬ 
ceding species, but is referred here chiefly on account of the 
subacute sepals. It will probably prove a valid species. 

V. squalida, u. s. 

Erect, much branched from the base, 8ft.—5ft- high, twigs 
slender, naked below, flexuous. Leaves ljin.-3iu. long, Jin. 
broad, narrow linear-lanceolate, acute, often falcate, usually 
drooping, concave above, Bacemes 3in.-3in. long, Jin. dia¬ 
meter, lax, slender, tapering. Calyx deeply divided, lobes 
broad, obtuse or subacute, as long as the narrow corolla- 
tube, limb of corolla spreading, lobes short, rounded. Capsule 
(after dehiscence) orbicular-ovate, acute. 

South Island: Nelson — Mafcori, T. K. t 1877; Wairoa 
Valley, W. H. Bryant and T. Kirk. 

ThiB species is distinguished from all others with linear- 
lanceolate leaves by the long and narrow tubular corolla with 
small spreading segments, as well as by its naked branches, 
drooping leaves, and inelegant appearance. The only capsules 
obtained were too far advanced to allow of a good description 
being drawn. 

V. chathamica , J. Buchanan, in Trans. N.Z. Inst., vii. 

(1874), 339, t. 13, f. 1. 

A much-branched prostrate shrub; stems 6in.-18in. long, 
branches very numerous, wiry, glabrous, or rarely the branch- 
lets and peduncles sparingly pubescent. Leaves close-set, 
sessile or very shortly petiolate, about Jin. long, elliptical 
snbaente, subcoriaceous nat. Bacernes 2-4 in the axils of the 
uppermost leaves, Jin.-fin. long and nearly as broad, obtuse 
peauncles Jin.-fin. long. Flowers densely crowded ; brac- 
teoles as long as the pedicels. Calyx deeply divided, lobes 
lanceolate, acute, ciliolate; corolla-tube ventricose, nearly 
equalling the limb, broad; lobes reflexed, broad, nearly equal, 
the uppermost larger and more rounded; stamens exserted, 
shorter than the style. Capsule broadly lanceolate, com* 
pressed. 

Chatham Islands: H. H. Travers I F . A. D. Cox t and 
others. 

Easily distinguished from "all other species of this section 
by the prostrate habit and wiry branchlets, short broad 
racemes, and the compressed capsule narrowed at both ends. 
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I have ventured to give an amended description, as Mr. 
Buchanan confused this plant with the next. 

V. ooxiana, n. s. 

Scarcely suffrufcicose, decumbent, stems 6in.-12in. high 
or more, soft. Stems, leaves on both surfaces; peduncles, 
braoteoles, and pedicels clothed with short soft pubescence. 
Leaves rather distant, sessile or shortly petiolate, 2 in. long, 
elliptical, rounded at the apex, rarely narrowed below, mem¬ 
branous, soft. Racemes as in V. chathamica but broader, 
pedicels longer, bracteoles usually exceeding the pedicels. 
Sepals lanceolate-acute, pubescent, Corolla-tube exceeding 
the limb; lobes reflcxed, uppermost broader than the others ; 
style shortly exceeding the exserted stamens. Capsule not 
seen. 

Chatham Islands : H. II . Travers ! F. A. D. Cox 1 

Distinguished at sight from V . chathamica by the stouter 
suberect stems, pubescent membranous leaves, broader 
racemes, and by the corolla-tubc being longer than the 
limb. It is the most herbaceous member of the section, 
being even less suffruticose than V. cataract <r, Forst.; usually 
the only portion of the stem that is at ail woody is the short 
prostrate base. Specimens have been distributed under the 
name of V . chathamica , var. major. 

I gladly take this opportunity of acknowledging my in¬ 
debtedness to my friend Mr. Cox for specimens of the plants 
of the Chatham Islands, accompanied in many cases by valu¬ 
able information as to their habits and distribution: so that it 
Affords me great pleasure to attach his name to this interest¬ 
ing plant. 

V. maerocarpa, Vahl., Symb. Bot., iii., 4. 

Erect, 4ft.—7ft. high, branchlets rather stout. Leaves 
3in,-4in. long, narrow-oblong-lanceolate, acute, rather coria¬ 
ceous. Racemes usually exceeding the leaves, 4in.-7in. long, 
cylindrical, acute; sepals oblong, obtuse; corolla very large, 
white; stamens much exserted. 

North Island: Apparently local—Bay of Islands, Waite- 
m&ta, Tokatea Peaks, Mercury Bay, Tologa Bay. South 
Island : Marlborough — Cook Strait; Totaranui; Otago. 
Stewart Island. Sea-level to 2,000ft. 

This species is much less frequent than might be expected 
from the wide area over which it is distributed. I have not 
seen it growing south of the East Cape, and suspect that the 
Stewart Island specimens, which are said to have leaves lin. 
long; and short broad racemes lin.~2in. long, belong to some 
other Spades. 

34 
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V. latisepala, n. s. 

Shrubby, 8ft.—6ft. high, erect, glabrous, branches stout, 
thick, naked'below in old plants. Leaves patent, sessile, sub- 
coriaceous, 2in.-4in. long, about Jin. wide, linear-lanceolate, 
acute. Bacemes ,2-6, axillary near the tips o! the branches 
lin2Jin. long, obtuse, lin. broad, spreading or patent; 
rhachis, pedicels, bracteoles, and sepals puberulous, bracteoles 
much shorter than the pedicels, obtuse or subacute. Flowers 
secund, pedicels exceeding the calyx. Calyx cleft for one- 
third of its length; segments very short, broadly rounded 
above, ciKolate; corolla Jin.-Jin. in diameter, tubular, seg¬ 
ments but slightly expanded, short, rounded, the uppermost 
narrower and longer than the others. Stamens exserted, ex¬ 
ceeding the style. Capsule broadly ovate, acute, pedioels 
curved upwards in fruit. 

North Island: Great Barrier Island, T. Kirk ; Wbanga- 
rei Harbour, T. B. Gillies and T. Kirk. 

The nearest affinity of this hue plant is with F. macrocarpa r 
Vahi,, from which it differs in the more fleshy narrower leaves, 
obtuse racemes which are always shorter than the leaves, and 
especially in the broadly rounded sepals. The flowers arc 
purple, but never approach the deep-violet hue of F. rotunda fa. 


V. rotundata, n. s. 

A laxly-branched shrub, 2ft.-6ft. high, glabrous. Leaves 
about Sin. long, fin.-lin. broad, sessile or abruptly narrowed 
into a very short sheathing petiole, elliptic-oblong, subacute* 
Bacemes £-4 in the axils of the upper leaves, 3m.-5in. long, 
lin. diameter. Flowers densely crowded, large, rhachis 
puberulous or pubescent. Calyx divided almost to the base, 
sepals oblong, subacute or acute; corolla-tube rather shorter 
than the spreading unequal limb, upper segment narrow, 
lower segments overlapping; stamens greatly exserted, ex¬ 
ceeding the minute capitate stigma. Capsule suborbicular, 
compressed, broadly rounded at the apex. 

North Island: Near Wellington. South Island: Near 
Southbridge. T* Kirk . Probably not infrequent. 

This bondsome species is distinguished from all others of 
this section by the broadly-rounded capsules. It has hitherto 
been confused with F. talicifoUa ana F. macrocarpa, from 
both of which it may be distinguished at sight by the less 
acute and broader leaves. The flowers are usually.ofa deep- 
violet colour when first expanded, but often change to a pale 
lilac. 1 was disposed to consider it identical with F. imrti- 
folia, Banks and Sol., but Mr. James Brittain, of the British 
Museum, South Kensington, who kindly compared it with the 
original Bankston specimen at my request, assures me that It 
is distinct. 
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V. moor our a, Book, f., ex Benth., in DC. Prodr., x., 459. 

In old specimens the branchlets and racemes are more or 
less pendulous, and the pedicels of the denBely-crowded cap¬ 
sules curved upwards. 

This littoral species has not been observed either at 
Whangarei or on the shores of Cook Strait of late years. It 
is, however, plentiful on many parts of the East Coast from 
Bides Bay to the Mahia Peninsula. The Tarndale locality 
(Nelson), recorded in the Handbook on the strength of speci¬ 
mens found amongst Tarndale plants in Sinclair’s herbarium, 
is certainly erroneous, as this species is only found in the 
vicinity of the sea. V. eookiana, Colenso, in Trans. N.Z. 
Inst., xx. (1887), 201, from Table Cape, seems to me a 
variety with broader more or loss pubescent leaves and 
longer racemes. V. maaroura was originally discovered by 
theBev. W. Colenso at Whangarei, the East Cape, and Cook 
Strait. 

V. dieffenbachii, Benth., in DC. Prodr., x., 459. 

The rather stout branches of this plant are given off in a 
divaricating manner, so that a single specimen may cover an 
area many yards in diameter. The stem and leaves are 
sometimes pubescent. 

V. speoiosa, B. Cunn., in Bot. Mag., sub-t. 3461. 

I am informed that this fine plant has been destroyed in 
its old habitat at the south head of Hokianga Harbour, but 
believe that it still exists a few miles further south. On the 
authority of the late Dr. Lyall it is stated to have been found 
near Port Nicholson, but no other botanist has seen it in this 
locality, Mr. J. Rutland assures me that it is still to be 
found on maritime rocks in Titir&ngi Bay, Marlborough, 
where it is often drenched with sea-spray. 


Abt. LIIL —New Zealand Mnsoi : Notes on a New Gem*. 
By Bobbux Bbown. 

. (Am* b *f or * the Pkilosopklcal Institute cf Canterbury, grd July, isaff.) 

$*» a considerable number of years I have been practically 
interested in, the New .Zealand Mupci, and have travelled 
ever a large portion of New Zealand, and been succeseful.in 
great number of different species of mosses at 
jwwent nhknotra ;tb. seienoe. I am now busily occupied to 
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describing and naming these new mosses, and classifying 
them in their proper genera. While doing this I have come 
across a certain moss, collected by me in the upper waters of 
the River Conway, near Palmer’s Pass, Marlborough, which 
is the subject of this paper. It was growing in patches 
together with Dicranum tasmanicum and several other mosses. 
At first sight the capsules of this moss bore a striking re* 
semblance to those of D. tasmanicum , but on closer insgpec- 
tion I found that it differed in almost every particular from 
that moss. 

The new species is a small pale-green moss, growing in 
dense patches, and is usually incrusted with a considerable 
quantity of calcareous matter, owing to the constant percola¬ 
tion of the water through it. The capsule is ovate, with a 
small mouth; but the interesting point about this moss is its 
peristome, which has four triangular irregularly-perforated 
teeth, the perforations being covered by an extremely thin 
transparent membrane, which is readily seen on staining the 
peristome. 

In the literature available here I have been unable to find 
any genus in which this plant can be suitably placed; it is 
therefore proposed that a new one should be created to 
properly locate it. I have named the new genus Tetraoo - 
cinodon, in reference to its peristome, and this particular 
plant r. hectori , after Sir James Hector. 

Tetbaoocinopon, gen. nov. 

Capsule ovate. Operculum oonico-rostrate, oblique. Peris - 
tome single. Teeth four, triangular, perforated, with or 
without a thin transparent membrane over the perforation. 
Calyptra cucullate. 

Tetracocinodon hectori, sp. nov. 

Plants small, pale-green, growing in patches, from Jin. to 
Jin. high. Stems nearly simple. Brandies short. Leaves 
small, Inserted all round the stem, erecto-patent, linear, 
acute or obtuse, slightly concave. Margins entire. Nerve 
continuous. Arcola~upper small, subrotund; lower oblong, 
crisped when dry after the lirne is washed out, otherwise 
scarcely altered. Perichatial leaves small, erect; innermost 
smallest, ovate-acute; outer one oblong, tapering into a long, 
subulate point about half the length of the leaf, nerved, con¬ 
cave. Margins and back minutely papillose. Fruitstalk Jin. 
high, slightly flexuous, sometimes spirally twisted. Capsule 
ovate. Month small. Operculum narrow, oblique, conic©* 
rostrate, longer than the capsule. Peristome single. Teeth 
four, triangular, irregularly perforated from immediately below 
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the apex to near the baBe, dividing it into from four to live 
divisions which remain united at the tip; the divisions also 
being minutely perforated, the perforations having an ex¬ 
tremely thin transparent membrane over them. Calyptra 
very narrow, cucuUate. 

Hub . Limestone rocks, head-waters of Biver Conway; 
February, 1894. Collected by B. B. 



J. lime? perioh&tial leaf. 2. Outer perichfletial leaf. 8. Leaf outside 
periototial leaf. 4. Stem-leaves. 5. Capsule. 6. Calyptra. 
7. Peristome. 
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Aht. LIV .—On tome Additions to the New Zealand Flora. 

By T. F. Cheebkmah F.L.S., F.Z.S., Curator of the 
Auckland Museum. 

[Aead before the Auckland Institute, 7lh October, 1895.'] 

ColobanthUB squarrosus, n. Bp. 

Small, densely tufted, much branched, forming rounded 
cushions 8in.—4in. in diameter and 2in. high, occasionally 
more laxly branched and open. Leaves ^in.-Jin. long, rigid 
or chaffy, spreading, base broad and sheathing, upper part 
subulate, gradually narrowed to an acute or shortly acicular 
tip, deeply channelled above, rounded below. Flowers usually 
terminating the branches, Jin. in diameter, pedundeB slightly 
exceeding the upper leaves. Sepals 5, broadly ovate, acute, 
margins thin ana almost translucent. Stamens 5, much 
longer than the sepals; hypogynous disc reduced to a mere 
line. Ovary globose, styles 5. Mature capsules rather shorter 
than the calyx. 

Hah. Mount Owen, Nelson, on limestone rocks; alt., 
4,000ft. 

This differs in a marked degree from C. aeicularis, Hook, f., 
and 0. benthamiams, Fenzl. (0. mbulatus, Hook, f.), in. the 
Bhape of the leaves and sepals. The leaves have not the long 
acicular points of the first species, and the sepals are very dif¬ 
ferent in shape from those of either, being broadly ovate and 
acute. 

SpilobtuttL roatratum, n. sp. 

A small rigid wiry species, 2in.-5iu. high, grey with short 
fine pubescence. Boot hard and woody. StemB few or many, 
erect, arcuate at the base or spreading, simple or branched, 
rigid, terete, leafy, hoary with a uniform pubescenoe of short 
white hairs. Leaves small, rigid, coriaceous, Jin.-J-in. long, 
^jin.-^in. wide, narrow-oblong, obtuse, or more usually ter¬ 
minating in a cartilaginous mucro, lower and intermediate 
opposite* uppermost often alternate, sessile or very shortly 
petiolete, margins with 2-3 large and eoaVse teeth, surfaces 
wrinkled and corrugated when dry, midrib prominent in the 
lower two-thirds of the leaf, secondary veins not conspicuous. 
Flowers very small, crowded in the axilB of the upper leaves, 
jJ^in.-Jin. long, erect; petals hardly longer than the pubescent 
calyx lobes. Capsules large, usually about |in. long, crowded 
at the ends of the branches, sessile or on very short pedicels, 
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ounred, narrowed upwards into a beak, hoary-pubescent. 
Seeds oboyoid, testa minutely papillose. 

Bab. Mountain distriots in Canterbury and Otago; ap¬ 
parently not uncommon. Upper Waimak&riri, and shingly 
beds of streams near Lake Tekapo and Lake Pukaki, T. F. C.; 
near Naseby, Otago, D. Petrie l 

A curious and distinct little species, whose nearest allies 
are E. melanocaulon, Hook, f., and E. erubescens, Hauss- 
kneoht. Prom these it is distinguished by its smaller size, 
different habit, more coarsely toothed leaves, by the con¬ 
spicuous uniform pubescenoe of the stem and branches, and 
especially by the short, curved, sessile capsules, which are 
narrowed at the tip so as to appear rostrate, thus presenting 
a very different appearance from those of any other New 
Zealand species. 

Epilobtam vend cosum, n. sp. 

Bootstook stout, perennial, covered with the remains of 
the old branches and leaves. Branches numerous, stout, some¬ 
what rigid, decumbent or almost prostrato at the base, erect 
at the tips, 4in.-6m. high, glabrous with the exception of 
two lines of pubescenoe from the bases of the leavos, terete, 
reddish or green. Leaves usually reddish, opposite except 
towards the tipe of the branches where they are alternate, 
crowded, very glossy when fresh, coriaceous, usually obloug 
but varying from linear- or lanceolate-oblong to elliptical or 
ovate, |in.-4in. long, narrowed into very short petioles or 
almost sessile, obtuse or subacute, lower faintly toothed or 
nearly entire, upper sinuate-toothed, midrib evident. Flowers 
very large, Jin .-fin. long, pale-rose, crowded in the axils of 
the upper leaves, ereot. Calyx lobes linear-lanceolate, acute, 
much shorter than the broad bilobed petals. Stylo slender, 
atigraa long, clarate. Immature capsules quite glabrous, 
nearlv sessile. 

Eab. Mountains of Nelson. Abundant on the• Mount 
Arthur plateau, 8,000ft.-4,000ft. alt., and ascending to 
8,000ft. on Mount Arthur and Mount Peel. 

The shining leaves and large rose-coloured dowers, which 
are produced in peat abundance, make this a very charming 
plant. The flowers are quite as large as those of E. chionan • 
Hausekn., and E. gunnianum. Hausskn. Its nearest 
relative Appears to be E. breoipts, Hook, f,, from which it 
differs in not being so robust or so woody at the base, in the 
smaller broader leaves on much shorter petioles, and par * 
tjenlatly i* the ranch larger flowers. Excellent figures of 
JE. bMmpte aregiyeo in Barbey’s Illustrations of Eptiobiutn 
fa .19} .40$'. in .Xlasisakueobfs elaborate monograph of the 
Jm|a these-■■plates* vrbiqhare based 
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the type-specimens preserved at Kew, show the flowers to be 
less than half the size of those of E. vemicosum , with the lobes 
of the calyx quite as long as the petals. In E. vemicosum the 
petals exceed the calyx by at least a third of their length. 

Beneoio glaucophylla, n. sp. 

Smooth and glaucous, perfectly glabrous, lffc.-3ft. high. 
Rootstock stout, woody, perennial. Branches very numerous, 
closely packed, forming a dense mass of glaucous foliage, 
usually bare at the very base or furnished with minute scale- 
like leaves only, strongly grooved and striate, simple or 
sparingly branched, very leafy above. Leaves 2in.-4in. long, 
^in.-lin. wide, oblanceolate, oblong-obovate or obovate-spathu- 
late, obtuse or subacute, irregularly sinuate-dentate or serrate, 
especially in the upper half of the leaf, gradually narrowed 
into broad flat petioles, not sheathing nor dilated at the base, 
very glaucous, texture rather thin, veins conspicuous, reticulate, 
margins somewhat thickened. (Jpper stem-leaves narrower, 
lanceolate or linear • lanceolate, sharply serrate, gradually 
passing into the bracts, which are narrow, linear, and entire. 
Flower-heads not very large, several in a loose terminal 
corymb. Involucre broadly campanulate, scales linear, acumi¬ 
nate, glabrous .with the exception of a tuft of woolly hairs at 
the tip, 2-ribbed. Florets of the ray about 16, in one series; 
disc-florets numerous. Ripe achenes not seen. 

Hab. Mount Arthur, Nelson, on limestone rocks; alt., 
4,000ft. 

A very curious plant, its dense habit of growth and glaucous 
leaves giving it a very different appearance from any of its 
allies. The stems seem to die down to the root in winter, a 
fresh crop appearing in the following spring. My specimens 
are somewhat immature, and the above description may con¬ 
sequently require modification when more perfect examples 
have been obtained. 

Senecio adamsii, Cheeseman. (£. pachyphyllus , Cheese- 

man, Trans. N.Z. Inst., xvi., 410). 

1 find that the name of pachyphyllus is preoccupied by a 
Chilian plant (Remy in C. Gay, FI. Chili, iv., 147). I there¬ 
fore propose the name of S. adamsii , in honour of my friend 
Mr. James Adams, B.A., who was my companion when the 
plant was originally discovered. 

Gentian® fllipes, n. sp. 

Small, annual, perfectly glabrous, lin.-Sin. high. Stems 
simple qr branched, erect, very slender, sparingly leafy. 
Leaves almost all cauline, few, small, oblong* or obovate- 
spathulate, lower narrowed into short petioles, upper sessile,: 
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Jin.-Jin. long. Flowers solitary, terminating the branches, 
large for the size of the plant, Jin. in diameter, white. Calyx 
lobes broadly ovate, acute. Corolla divided rather more than 
one-third way down, lobes subacute. 

Hab. Mount Arthur, Nelson; alt., 4,000ft. 

A curious and pretty little plant, differing from the forms 
of Q. montana , Forse., known to me in the calyx lobes, which 
are broadly ovate, while in Q. montana they are linear or 
linear-subulate. 


Art. LV .—Botanical Notes , Nelson District. 

By R. I. Kingsley. 

[Read before the Nelson Philosophical Society , 13th January , 1890 .] 

The following brief notei* of the past year may be worth 
recording, since anything which adds to our knowledge is, 
to a certain extent, a gain. 

Pixnelea gnidia. 

This very handsome shrub has hitherto been very imper¬ 
fectly described, and 1 was glad to be able to supply Mr. Kirk 
with a large number of specimens exhibiting a wide range of 
variation. Last February I found a specimen in Torrent 
Bay so distinct that Mr. Kirk thought it worthy of varietal 
honours, and he proposed to name it var. involucrata. Last 
November I found it pretty plentiful in Sandy Bay, but with 
considerable variation. 

It is a pity such a handsome shrub should not be culti¬ 
vated; that it would be appreciated is certain, since Mrs. 
Jennings won a first prize at the local Horticultural Show at 
Motueka about a year ago with a plant from Sandy Bay, or 
near by. 

Bugenia moire. 

This handsome North Island tree is stated iu the Forest 
Flora only to have been found in the South Island in Queen 
Charlotte Sound and the Pelorus. I now record it as grow¬ 
ing in the bush at Thackwood, near Nelson. 

The handsome berries were gathered by fc me last January. 

Lindsaya viridts. 

A description of this beautiful fern by Mr. Kirk is printed 
in vol x. of the Trans. N.Z. Inst., p. 396, and stated to be 
both mire and local. It is recorded, from specimens in Kew 
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Herbariam, to have been found in Massacre Bay, Nelson, by 
Lyall. Until recently the locality was not known. I found 
it last year in Torrent Bay, where there are some good 
specimens. 

Hymenophyllum montanum. 

In vol. x., Trans. N.Z. Inst., p. 394, Mr. Kirk describes 
this fern as a new species. Ho states it was sent to him from 
the mountains at the head of Lake Wakatipu. 

In February, 1895, my friend Mr. W. H. Bryant and 
myself found it growing in the granite couutry on the 
western side of Blind Bay; but, strangely, at not more than 
40ft. or 50ft. above sea-level, and near the shore. I presume, 
therefore, it cannot be considered as a strictly mountain 
species. 


Abt. LVI .—Descriptions of Three New Native Plants. 

By D. Petiur, M.A., F.L.S. 

[/lead before the Auckland Institute, 1th October, ISOS.] 

Oeum pusillum, sp. nov. 

A smalj depressed herb. Rootstock as stout as a goose's 
quill, short. Heaves rosulate, few, lin. long and Jin. wide, 

I iinnate; leaflets small, rapidly diminishing from the rather 
arge terminal leaflet, sparsely covered above and chiefly at 
the edges with rather long stiff hairs. 

Scapes simple, slender, yellow, finely and closely pubes¬ 
cent, with two or fewer subulate scale-like bracts. 

Flowers solitary, terminal, small; petals 5 oar 6 , white, 
small, narrow elliptic, obtuse; stamens twice as many as the 
petals. 

Achenes very small, ending abruptly in a short recurved 
style J to ^ tho length of the achene. 

Receptacle elongate, conical, hairy. 

Bab. Old Man Range, Otago, 5,000ft. A very distinct 
plant. Its simple short slender scapes, small solitary flowers, 
and minute short-styled achenes readily mark it on from all 
the other native species of the genus. A small bihraoteate 
involueel sometimes occurs below the flower, but I catfnot 
say whether this is constantly present. 

Kpilobium piotuxn, sp. uov. 

A slender species, fits. to 10in< high, generally branched 
from the base, sometimes with short bransnes springing from 
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the axils of all the cauline leaves, decumbent at the base or 
erect, finely and densely pubescent. 

' Lowor leaves opposite, upper alternate; diminishing but 
slightly upwards, rather distant, glabrous, membranous, sub- 
sessile, sharply narrowed at the base, narrow ovate-elliptic, 
obtuse, coarsely and sharply toothed (four or five pairs of 
teeth projecting beyond the general outline of the leaf on 
either side), fin. long, fin. wide, above pale-green blotohed 
with grey, more or less red below; midrib evident, translu¬ 
cent, secondary nerves very inconspicuous. 

Flowere several (about 6), crowded in the axils of the 
uppermost leaves, rather small, pink, very shortly pedicolled, 
pedicels fin. to fin. long. Capsules slender, very pubescent, 
If in. to lfin. long; pedicels not lengthening in fruit. Seeds 
smooth. 

Hab. Mountain valloys of Central Otago, from 1,500ft. to 
3,OOOft.; Lowburn Creek; Obelisk Creek; Mount St. Bathan’s. 

This species is closely related to K. aUinoides, Hook. f. 
It differs in the larger leaves that are not opposite above, the 
erect stem, the ooarser teeth, the pink flowers, and the short 
pedicels that do not elongate in fruit. 

Myosotis (Exarrhena) oreophila, sp. nov. 

A depressed alpine perennial. Stems few, ascending, Sin. to 
4in. long, slender, leafy, hispid and grey with appressed stiff 
white hairs. 

Radical leaves long-petiolate, linear-spathulate, obtuse, 
rather membranous, rather closely clothed with uppresBed 
stiff white hairs, 2in. long or less. 

Lower cauline leaves like the radical, but smaller; upper 
linear-oblong, sessile, acute. 

Flowers in a small capitate cyme, ebracteate, sessile 
or subsessile, 10 to 16 in number. Calyx fin. long, cut 
nearly to the middle into five acute lobes, hispid with stiff 
appressed or slightly-spreading hairs. Corolla one-half longer 
than the calyx, funnel-shaped, purple, the lobes 6, spreading, 
.and obtusely rounded. 

Rtamens 5, very slightly asserted; filaments nearly as 
long as the pendulous anthers, springing from the base of the 
■corolla lobes; scales obscure. 

Style twice as long as the calyx, slender. 

Ripe nuts not seen; 

Bsb. "Hami Ida, Otago, 4,000ft., on finely-broken shingle. 
jHbAie had this pleat for many years, but have never been able 
to* find it a second time. While it has some affinity to the 
piin Steam tain Mkarrhena, its nearest ally seems to be JT. 

,j .-Sir ’ 1 -£ ‘ t ' . 

HvOXi 
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Art. LVII.— List of the Flowering Plants indigenous to 
Otago , with Indicatims of their Distribution and Range 
in Attitude . 

r By D. Petrie, M.A., F.L.S. 

[Read before the Otago Institute , 8th October , 1896,] 

The following list contains all tho species of flowering plants 
which I have gathered in Otago and Stewart Island m the 
course of the last twenty years. In an appendix is given a 
list of additional plants recorded from the district which I 
have not myself observed in the field. 

My explorations have been mainly confined to the eastern, 
central, and southern regions, the phanerogamic plants of 
which may now be said to be fairly well known, except as 
regards their distribution. The region lying to the west of 
the Lako District and tho south-west corner are still but im¬ 
perfectly known, and its higher mountains will doubtless 
yield a good many novelties to the adventurous collector who 
penetrates into these rather inaccessible wilds. The plants of 
the lowlands of the east and south are very much the same as 
are found generally in the lowlands of the eastern division of 
the South Island. Those of the higher mountains of the 
centre and north belong, with few exceptions, to the alpine 
flora that prevails throughout the central and southern regions 
of the Southern Alps. 

The higher plains of the interior bear a small number of 
species that appear to be peculiar to those districts, hut most 
of them will no doubt be found sooner or later in similar 
stations in the upper basins of the Canterbury rivers. Of this 
kind are various species of Camichalia, Amna, Lepidium , 
Saoulia, and Garex , and of Poa and Triodia among grasses. 

There is thus an unbroken continuity in the phanerogamic 
flora of the central and southern regions of the South Island, 
a fact in perfect keeping with their physical relations. The 
great valley of the Waitaki River hardly makes a greater 
break in the eastern plateau and in the character of the flora 
that flourishes on it than does any other of the great Canter- 
buryrivers. 

The Clutha Valley, on the other hand, from 4 Lake Wanaka 
to Roxburgh, forms an important boundary-line, for a good 
number of the alpine plants found on the west of it do not 
appear to extend to the mountains lying to the east. Tho 
alpine plants, for example, found on the Dunstan Moun¬ 
tains, the St, Bathan's Range, fetid the Mount Ida and 
Kurow Ranges, are in large measure different from the corre- 
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aponding flora on the higher mountains west of the Clutha 
Valley. 

I nave not found leisure to enter on any discussion of tho 
questions of distribution which tho facts recorded in the 
present paper suggest. To this I may return at some future 
opportunity. The only abbreviation used in the list that 
needB explanation is C., which stands for the central region 
of Otago. 

Clematis indivisa, Willd.—Common in forests of E. and S. 

Clematis fcetida, Raoul.—Not rare on E., but local. Dun¬ 
edin; Otepopo; Kaitangata. 

Clematis colensoi (?) Hook, f.—Matukituki Valley. 

Clematib mabata, Arinstr.—In scrub of E. and C. Kurow; 
Tuapeka R.; Hyde. 

Clematis afoliata, Buchanan.—Awamoko; Duntroon. 

Myosijkus aristatus, Benth.—Hyde; Beaumont; Speargrass 
Flat; Ida Valley; Lake Wanaka. 

Ranunculus lyallu, Ilook. f.—Mountains near Mount 
Aspiring (3,500ft.-5,000ft.); Clinton Saddle, Te Anau 
(3,300ft.). Seems confined to mountains near western 
water-parting. 

Ranunculus iiuchanani, Hook. f.—Hector Mountains; Hum¬ 
boldt Mountains (5,000ft. and above). 

Ranunculus haahtii, Hook. f.—Mount St. Bathan’s and 
Mount Kyeburn, on loose shingle (4,000ft.-6,500ft.). 

Ranunculus skbioophyllus, Hook. f.—Mount Aspiring dis¬ 
trict (4,500ft.), and mountains west of Hunter River, Lake 
Hawea (over 5,000ft.). 

Ranunculus sinclaikii, Hook. f.—Mauugatua, and mountains 
of E. side. (I am not sure that this may not rather 
prove a form of Ji. gracilipes, Hook, f.) 

Ranunculus flebeius, R. Br.—Throughout Otago; common 
in bush and open lands. 

Ranunculus lappacbub, 8m., var. multisoapus.— Common 
throughout in open lands; ascending to 4,000ft. 
Ranunculus hubsoaposus (?) Hook, f .-—A plant which I take 
to be a form of this species is not rare in mountaiu-valleys 
of C. and W. 

Ranunculus macbopus, Hook, f.—Near Port Molyneux. 

. Ranunculus bivularis, Banks and Sol.—Common in moist 
and boggy stations up to 2,000ft. 

Ranunculus aoauus, Banks and Sol.—Common on E. coast; 
Mount St. Bathan’s (8,500ft,). 
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Ranunculus graciltpes, Hook. f.—Mount Ida and Dunaton 
Ranges (3,000ft.-4,500ft.). 

Ranunculus pachykhizus, Hook. f.—Old Man Range; Hector 
Mountains; Mount Fisa; Mount Cordrona; Ac. (above 
6,000ft,). 

Ranunculus teenatifolius, T. Kirk.—Swampy Hill; Fort 
Molyneux; Oatlin's district. Seems confined to E. low¬ 
lands. 

Ranunculus bbprbbsus, T. Kirk.—Shores of Lake Te Anau. 

Ranunculus defrebsuh, var.—Mount Cardrona (4,600ft.). 
This may prove a distinct species. The fruit is still un¬ 
known. 

Ranunculus tenuioaulib, Cheeseman.—Swampy Hill; Lee 
Stream, sources of; Mount Kyebum; Clinton Saddle, Te 
Anau (1,000ft.-3,000ft.). 

Ranunculus bbrggbbni, Petrie.—Garrick Range (4,000ft.). 
Fruit still unknown. 

Ranunculus chobdobhizos, Hook. f.—Mount Kyebnm and 
Mount St. Bathan’s (4,000ft.). In fine shingle dibris. 

Ranunculus abbolatus, Petrie.—Mountains at head of Lake 
Wakatipu. Collected by Mr. A. G. Purdie. 

Ranunculus novas-zbalandub, Petrie.—Rock and Hilar and 
Old Man Ranges (above 4,000ft.). In rough shingly sta¬ 
tions. Fruit still unknown. 

Ranunculus kibkii, Petrie.—Head of Paterson's Inlet. This 
is reported from Kew as a very distinct species, unlike any 
known from the Southern Hemisphere. 

Ranunculus limosella, F, von Mueller.—Maniototo Plain; 
Roxburgh. In shallow lagoons. 

Caltha novac-zealandias, Hook. f.—Old Man Range; Dun* 
stan Mountains; and all mountains more to W. (above 
4,000ft.). 

Dbihyb colobata, Raoul.—Common in bush throughout. 

Nasturtium palubtbb, DC.—Wet grounds and shallow 
water*poolB throughout, up to 3,000ft. 

Sisymbrium N 0 V 4 S-ZBALAN 0 LB, Hook. f.—Dry station* in 
mountains of E. and G., up to 2,600ft. 

Sisymbrium HOVA-ZBALANOiAt, vat.—A very small, dander 
form. Dry stations, Waitaki district; Kurow; Duntroon; 
Otepopo R. 

Cabdamwe hirsuta, L.—Abundant; has a great range in 
altitude. 
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Gasdamine depbesba, Hook. f.—Knrow Mountains, Mount 
Ida Bange, and Hector Mountains (300ft.-8,000ft.). 

Cakdamine enysu, Oheeseman (MS.).—Mount Ida (4,000ft.), 
on bare, dry, rocky faces. 

Pachycladon noys-zbalandijE, Hook. f.—Bock and Pillar 
Range, and all high mountains W. of it (above 4,000ft.). 

Capsblla pkocumbenb, Fries.—Waikouaiti; Oamaru; Dun¬ 
edin. On spray-washed clifis. 

Lepidium oderaceum, Forst.—E. ooast, now rather rare; 
Oamaru; Port Chalmers; Catlih’s. 

Lepidium sibymbiiioides, Hook. f.—Kurow, on shingly flats 
and stony hill-Blopea. 

Lepidium tenuicaule, T. Kirk.—Oamaru; Hampden; Awa* 
moko; Weston; Orepuki. Usually near the sea; but 
the specimens from Weston and Awamako are the finest 
and best-grown I have seen. It grows only in salty 
spots. 

Lepidium kawarau, Petrie.—Bluff, near Gibbston, Kawarau 
Biver, and Duntroon (The Earthquakes). The Duntroon 
plant may be a distinot species. I have not succeeded in 
finding Mr. Kirk's L. australe, said to grow at the headland 
at Oamaru. 

Lepidium matau, Petrie.—Alexandra South, and Gimmorbum 
district. Confined to salty situations. 

Lepidium kibkii, Petrie.—Gimmerburn; Bannockburn. Con¬ 
fined to salty situations. 

Notothlaspi bobulatum, Hook. f.—Mount Ida. I record 
this on the authority of Mr. P. Goyen, F.L.S., who has a 
sufficient knowledge of plants to recognise this very pecu¬ 
liar form. 

Viola filioaulis, Hook, f.—Common in forests and scrub. 

Viola cukhihohamii, Hook, f. —Common up to S,600ft. r 
chiefly in open lauds. 

Viola htoroootyloidbs , Armatr.—Head of Paterson’s Inlet. 

Meuoytus bamulohub, Forst.—Common in forests of E. 

Meucytcb lanobolatub, Hook: f.—Dunedin; Catlin’r; Sea¬ 
ward Bush. Nowhere abundant. 

Msraomm miobamthob, Hook, f.— Hampden; Waikouaiti; 
Dunedin ; Gatlin's. Uncommon in the S.; more abnndant 
in the N.$&. 

HvMBKAKTEsaA OBASSIFOLIA, Hook, f.— Dunedin ; Hampden; 
Eurowj Olyde; Cromwell; Queenstown. 
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Hymbnanthbra angustifolia, B. Br.—Gatlin’s; Kelso. Bare. 
This is doubtless Brown’s species. I have never seen it in 
flower. It is almost leafless. 

Pittosporum tbnuifouum, Banks and Sol.—Common in low¬ 
land forests throughout. 

Pittospobum eugenioideb, A. Cunn.—Common in forests of 
the £. and S.E. 

Gypsophila tubulosa, Boiss.—Many dry localities in N.E. 
and C. It is uncertain il this plant is truly indigenous; 
but it does not spread rapidly or occupy the ground closely, 
as introduced woods usually do. 

Stbllaria parvifloba, Bonks and Sol.—Common in bush 
throughout. 

Stellabia elatinoideb, Hook. f.—Tuapeka Mouth; Sow- 
burn ; Speargrass Flat. A local plant, but not rare where 
it occurs. 

Stellaria gracijlenta, Hook. f.—Common in dry mountain 
and lowland stations of C. and N., ascending to 4,000ft. 

Colobanthds billardieri, Fenzl.—Common in open lands. 
Stunted forms ascend to 4,000ft. and fi,000ft. in the moun¬ 
tains of the C. and W., on which they form large compact 
patches. 

Cobobanthub HUBui.ATUB, Hook. t. —Kurow; Speargrass Flat; 
Cromwell; Queenstown; Ac. Common in dry, low sta¬ 
tions of G. 

Colobanthus AoicuLAiuH, Hook. f.—Kurow and Mount Ida 
Banges (2,000ft.-3,000ft.). 

Spbbgularia rubra, Pers.—Tuapeka district, where it spreads 
rapidly by roadsides, and has every sign of being intro¬ 
duced. 

Spergularia rubra, var. marina .—Common on clay cliffs of 
E. coast. 

Claytonia australasica, Hook, f.—Common in moist stations 
of C., N., and W. up to 5,000ft. ; sandhills at Dunedin. 

Montia fontana, L.—Common in upland and mount ai n 
streams up to 4,600ft. 

Hectorblua cjespitosa, Hook, f.— Bock and Pillar Bangs; 
Old Man Bange; and all high mountains west of Clutba 
Biver (above 4,000ft.). 

Elatine Americana, Arnott. — Strath Taieri; Maniototo 
Plain; Lake Wanaka; Lumsden; Lake Te Anau. On 
day- and mud-banks, on edge* of lagoons and sluggish 
streams ; Wickliffe Bay, fide Mr. B. C. Aston. 
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Hypericum gramineom, Forst.—Common in lowlands of 
C., N., and N.E. A very variable plant. 

Hypericum japonicum, Thunb.—Less common than H. gra- 
mineum, equally widespread, and reaching a greater alti¬ 
tude, even to 8,000ft. 

Plaoianthub hktulinus, A.Cunn.—Common on alluvial fiats 
on E. and 8. 

Plaoianthub divabioatub, ForBt.—Common on edge of salt 
lagoons and marshes along E. and 8. coasts. 

Plaoiantbus lvallii, Hook. f.—Hector Mountains; head 
valleys of Pomahaka; more plentiful in valleys of western 
mountains; Matukituki; Hunter River; Cunton River; 
Ac. 

Hoheria angustifolia, Raoul.—Not rare in lowland forests 
of E. and 8. 

Aristotbua raobmosa, Hook. f.—Common in bush through¬ 
out. When bush is cleared and thou neglected this tree 
grows up in great abundance. 

Arxstotblia fbuticosa, Hook. f.—Swampy Hill; Romahapa; 
Eweburn Creek; Arrowtowu; Ac. Common in mountain 
valleys of C. and W. 

Elasocarpus hookekianus, Raoul.—Not rare in forests of 
E. and 6. up to 2,000ft. 

Linum monoqynum, Forst.—Common in sandy and rocky 
stations on E. and 8. coasts. Rare inland, as at Kurow 
and Mount Ida Range. 

Linum marginals, A. Cunu.—Rare and local. Dunedin; 
Miller's Flat; Clyde; St. Bathan’s. 

Geranium dissbctum, L., var. Carolinianum. —Not common. 
Kurow; Awamoko; Ngapara. Not observed in 8. and C. 
districts. 

Geranium micbophyllum, Hook. f. — Very common. Ascends 
to 4,000ft. 

Grbanium bessiliflorum, Cav.—Common. Asoends to 4,000ft. 

Gbranium mollb, L. —Eastern region, not rare. In many 
localities this plant appears to be introduced. 

Fblaboonxum aubtralk, Willd., var. clandebtinum. —Not rare 
in open and fern lands. 

OXALta oornioulata, L. —Common in dry stations, but most 
abundant in O. district. 

Oxalis maobllanioa, Forst.—Not rare in moist stations at 
1,000ft. to 8,000ft. Dunedin; Horse Range; Rook and 
Pillar Bangs; Ac. 
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Melioopk simplex, A. Cunn.—Not rare in forests of E. and 8.; 
less common inland. Beaumont; Clyde; Cambrians. Very 
often the host of Viscum lindsayi, Hook. f. 

Pennantia cokymboba, Forst.—Forests of E. and 8., rather 
rare; chiefly on rich alluvial or volcanic lauds. 

Staokhoubia minima, Hook. f. — Not rare in C. Naseby; 
St. Bathan’s; Tinkers; Hawea Flat. Beaches 8,000ft. 
on Mount Ida and Dunstan Ranges. 

Discabia toumatoc, Raoul.—Common in rich open lands and. 
mountain valleys. Grows only in soils of high fertility. 

Cobiabia buscifolia, L.—Common in forests and valley-slopes 
of E. and S.; less common in the C. and W. districts. 

Cobiabia thyhifolia, Humb.—Common in open grass-lands. 
Horse Range; Waihemo; Tuapeka; Ac. 

Cobiabia anqustisbiua, Hook. f.—Not rare in high mountain 
valleys of C. and W. Eweburn Creek; Nevis River; 
Hunter River; Clinton Valley; Ac. 

Cabmichaslia cbassicaulis, Hook, f.—Nentbom; Naseby; 
and westward to Dunstan Mountains. Local, and oon- 
fined to the N.C. district. 

Cabmichaslia monroi, Hook, f.—Kurow; Mount Ida; Mount 
St. Bathan’s; Oarrick and Hector Mountains; and all 
mountains of Lake District. 200ft.-4,000ft. 

CabmiohjElia nana, Colenso.—Waitaki, Maniototo, and Lake 
Districts. Common on alluvial lowlands; ascends to 
2,000ft. 

CABKicasuA flagellivobhib, Colenso.—Common in open 
and scrubby lands throughout; ascends to 2,000ft. 

Cabmiohjcjua juncea, Colenso.—Lowlands of Waitaki, Manio- 
toto, and Lake Districts; ascends to 2,000ft. 

CabmiohjujIA vnysii, T. Kirk.—Spurs of Mount Ida Range, 
at Eweburn Creek; 8,000ft. 

Cabmichaslia uhmXiOsa, T. Kirk and 3. Buch.—Head of Lake 
Hawea, alluvial flats. 

CABinoqatuA kibkh, Hook. f.—Rare and local. Otepopo 
River ; valleys in east and west of Rock and Filler Range; 

. Sowburn. 

CABtnoflam oompacta, Petrie. — Kawarau and Ciutha 
Gorges, between Arrowtown and Roxburgh. 

Cabkiobjpma niMKi T. Kiric (MS.).—Valleys and townees 
on east and west of Dunstan Mountains, Most abundant 
in Ciutha Valley, north of Clyde. 
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Carmiohslia cortmbosa, Colenso, var.—Clinton Valley and 
head of Lake Te Anau. The flowers are unknown. This 
plant may prove a distinct species. 

Cabmichslia brecta, Petrie.—Waitaki Valley, above and 
below Kurow, chiefly on the river-banks. 

Camhohjelia diffusa, Petrie.—Sea-coast north of Otepopo 
Biver. 

Swainsonia NOVJ2-ZHALAND14H, Hook. f.—Mount St. Bathan’s 
(4,000ft.-5,000ft.). I found this plant here eighteen years 
ago, and have never succeeded in finding it again. 

Sophoba tetraptera, Ait ots,—Alluvial fiats of E. and 8., and 
river-terraces and dry hill-slopes of C. and N. The moun¬ 
tain forms are in several ways different from the lowland 
ones. 

Rubus australis, Font.—Common in forests and scrubby 
valleys throughout. Everywhere exceedingly variable. 

Potbntilla ansbrina, L. — In wet and swampy stations 
throughout; ascends to 3,000ft. I think this plant must 
be considered truly indigenous. 

Obuh urbanuk, L., var. striotum,—N ot rare by sides of low¬ 
land streams up to 3,000ft. 

Gmm FABVtFLOBUH, Cominerson. — Common in mountain 
valleys of C. and W. (2,000ft.—4,000ft.). Most easterly 
stations, Kurow and Kakanui Mountains. 

Obum leiospermum, Petrie.—Upper Waipori; Cambrians; 
Mount Cardrona (above 1,500ft.). 

Obcm pusuluu, Petrie.—Old Man Range <4,000ft.). 

Aamx s ajiguisorb je , Vahl. —Common in open lands and 
edges of bosh. 

Aobha adbcendbnb, Vahl.—Not rare on the mountains and 
in the higher mountain-valleys of C. and W. Old Man 
Benge; Hector Mountains; Mount Pisa; Mount Car¬ 
drona ; fee. (8,Q00ft.-5,5QQft.). 

Acmma mxcbophylla, Hook. f.—Not uncommon in lowlands 
and lower mountain valleys of €. and 8. Bare near Dun¬ 
edin. 

Acuna BUCHAHabi, Hook, f.—Common in Clutha Valley 
shim Cromwell. 

Aobna'isissmis, Hook, f,—Not uncommon in iry mountain 
valleysof N. andC. Naseby; Clyde; Hunter Valley; Ac. 
v I do not thtakthis speftifleallydistinot from A.micrtggkyUa, 

' ffatk. i Cntnpleie series of intennediate forma can be 
’igpKifateMS ill' 
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Acmkna depress a, T. Kirk. — Cardrona Valley; • Matukituki 
Valley. I consider this species a form of A. tnicrophylla, 
Hook. f. 

Aossna novab-zbadandia;, l 1 . Kirk.—Otago Heads; Manuka 
Greek district. This plant spreads very readily in barren 
cultivated pastures, as does also A. sanguisorba, Vahl. 

Acjena glabra, Buchanan.—Mount Ida (8,500ft.). 

Cabpodetus serratuh, Forst.—Common in forests of E. and 
8., more rare in the valleys of the W. Matukituki Valley. 

Wbinmannia racemoba, Forst.—Dunedin (rare). Abundant in 
forests south of mouth of Taieri. 

Till-ea hosohata, DC.—Sparingly on spray-washed cliffs of 
E. coast. 

TiliuEA sinclairii, Hook. f.—Waihola; Waikouaiti. More 
' common in the inland plains of the C. and S. in wet 
stations. 

Till&a vertioillaris, DC. — Common throughout; more' 
succulent near the coast. 

TiLLf a pubpurata, Hook. f.—Moist stations near Pembroke. 
A very local plant, and most easily overlooked. 

Tillasa multicaulih, Petrie.—Maniototo and Manuherikia 
Plains, l,200ft.-2,800ft. 

TilLjEa novas-zbalakdijs, Petrie.—Lake Waihola; Waipahi. 
The plant from Te Anau formerly referred by me to this 
species is most likely a form of T. sinclairii. The Lake 
Waihola and Waipahi plants may prove distinct when 
better known. 

Dbosbba btenopetala, Hook. f.—Frazer Peaks, Stewart 
Island; Longwood Bange; Hector Mountains. Not seen 
on any of the mountains of the E. or N. 

Dbosbba arcturi, Hook.—Common on high mountain-hogs. 
Maungatua; Blue Mountains; Ac. 

Dbosbba bpathulata, Labill.—Mouth of Clutha River; Cat- 
lin's; lowlands of Southland. Ascends to 8,000ft. on Blue 
Mountains. 

Dbosbba binata, Labill. — Ixmland boggy stations from 
mouth of Clutha River to Riverton. Tms seems to he a 

. strictly lowland plant. It occurs at 1,000ft. near Pembroke, 
the highest station known to me. 

Haloragis alata, Jacq. — Not rare in the E. Dunedin; 
Otepopo; Palmerston. A very uncommon plant inland. 

Halobaois tbtragyna, Labill, var, diffusa. —Hills about 
Dunedin and near E. coast at 2,000ft. or less; more com* 
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mon on mountains of interior and W., there ascending to 
3,000ft. or more. This plant is steadily spreading on hill¬ 
sides denuded by fire or close cropping by Bheep or rabbits. 

Halohagis depress!, Hook. f.—Abuudant in open and even 
scrubby lands, and very variable. 

Haloraois michaktha, Hook. f.—Moist hillsides throughout 
the district; local, but widespread. 

Haloraois uniflora, T. Kirk.—Dunedin; Kelso; Maniototo 
Plain; and plains of Upper Clutha and its affluents. I 
cannot distinguish this from H. depreeea, Hook. f. At 
Signal Hill, near Dunedin, all states between II. uniflora 
and H. depresea can be readily found. 

Haloraois spioata, Petrie.—River-flats at head of Lake 
Hawea. At Kew this is reckoned a distinct species, but a 
fuller knowledge of intermediate forms may possibly unite 
it with II. depresea. Such intermediate forms are as yet 
unknown. 

Mtbiophyllum elatinoidbs, Oaudichaud. — Not rare in 
lagoons and sluggish streams. Lake Waihola; Taieri 
Plain ; Maniototo Plain; Ac. 

Myriophyllum vari-efolium, Hook. f. — Not rare in same 
stations as the foregoing species. 

Mybiophyllum pedunculatum, Hook. f.—Not uncommon in 
miry bogs and wet grounds. Taieri Plain; Inch-Clutha; 
Lumsden; Roxburgh; Maniototo Plain; Ac. 

■Gunnera monoica, Raoul.—Common on wet banks. 

‘Gunmbra ovata, Petrie. — Kaikorai Swamp; Inch-Clutha; 
Catlin's; Hindon; and many boggy localities, among 
Sphagnum. 

Gunnera dbntata, T. Kirk.—Not rare in the silt of river¬ 
beds in the mountain valleys of the far W. Matukituki 
Valley; Hunter River; head of Lake Wakatipu; Lake Te 
Anau. This is a strictly western species. It seems not to 
pass E. of the Lake District, and is absent from the 
middle region of Otago. 

■Callitriohb vbbna, L.—Not rare in slow streams; more 
common inland than in the E. and N. 

Leptospbrmum scoparium, Forsi—Abundant in scrub on 
clay hills throughout. 

LeftosPHRMum eriooides, A. Rioh.—As wide-spread as the 
preceding, but not so plentiful. 

Mmabsttnutos luoIda, Sm.—Common in forests of the 8. 
Northern limit on E. is at Taieri Mouth. A few small 
trees grow at Lake Wakatipu. 
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Mbtrobidebos hypebicifolia, A. Cunn.—Common in forest* 
of B., S., and W. 

Myrtl'8 obcobdata, Hook. f.—Not. rare in forests of E. and 
S. ; sparingly found in the Lake District. 

Mybtus pedunculata, Hook. f.—Not rare in forests of B. and 
S. Ascends to 2,500ft. 

Fuchsia exoorticata, L. f.—Common in forests of E. and S. 
This tree grows up very readily in neglected bush-clear¬ 
ings, where Aristotelia racemosa. Hook, f., generally accom¬ 
panies it. 

Fuchsia colensoi, Hook. f.—Not rare on edges of bush 
and in open valleys inland. Dunediu ; Lawrence; Hone 
Bange; Cambrians; Ac. 

Epilobium chionanthum, Hausskn.—Not rare in lowland 
boggy stations. Dunedin; Port Molyneux; Gatlin's; Moa 
Flat; Te Anau; Ac. 

Epilobium junceum, Solauder.—Common in dry station* 
throughout the district. 

Epilobium pallidiflobum, Solander.—Common in lowland 
bogs. Dunedin ; Taieri Plain; Kaitangata; Catlin’s; 
Kelso; Lumsden; Ac. 

Epilobium billabdibhiahum, Scringe (=£. tetragonum of the 
Handbook).—Common in moist lowlands of E. and S. 
Kokanui; Waikouaiti; Otago Heads; Dunedin; Gatlin's; 
Ac. 

Epilobium pubens, Lesson and Bichard.—Common in dry 
stations throughout, both in bush and in open stations. 

Epilobium confehtifolium, Hooker.—Not uncommon on 
the mountains of G. and W.: Old Man Bange (4,000ft.); 
Hector Mountains; Ac. Also in mountain valleys, at 
1,200ft. and upwards: Arrowtown; valleys of Mount 
Ida; and valleys of Lake District. 

Epilobium hectobi, Hausskn.—Apparently not rare in moun¬ 
tain valleys of the C. and W. Mount St. Bathes'*; Old 
Man Bange. I do not feel quite certain of my identifica¬ 
tion of ibis species. 

Epilobium alsihoides, A. Gunn.—Common in lowland* 
and the lower mountain-slopes throughout. Dunedin'; 
Naseby; Tapanui; head of Lake Wakaupu; Ac. 

Epilobium botunuipolium, Forster.—Common m wet station* 
in bush, and in moist valleys of interior. Dunedin; Gat* 
tin's; Cromwell; Arrowtown; Boxburgh; Ae. 



Pethie .—On the Flowering Plants of Otago. 561 

Epilobiuk iksulabb, Hausskn.—Not rare in lowland bog gy 
stations. Kaitangata; Catlin’s; Heriot; Lumsden ; Dan* 
edin. 

Epilobiuk unnjsoidbs, Hooker. — Rather uncommon; in 
moist stations in bash. Danedin; Gatlin's; Seaward 
Bash; Lake Te Anau; Ac. 

Epilobium nummulabifolium, A Gann.—-Common in the 
E. and in most parts of the interior up to 3,000ft. 

Epilobium pedunoulabe, A. Gann. — Common in same 
stations as the foregoing, and probably identical with that 
species. 

Epilobium qlabellum (?), Forster.—Common on dry, open 
hills throughout. Tapanui; Cromwell; St. Bathan’s; 
Naseby; Ac. 

Epilobiuk bbvbksoknb, Hausskn.—Not rare in mountain 
valleys of C., N., and W. Mount Ida; Arrow Biver; 
Clinton Valley; Ac. 

Epilobiuk melanocaulon, Hooker.—Common in shingly 
valleys of C., N., and W. Naseby; Lake District; Te 
Anau; Ac. 

Epilobiuk kicrophyllum, A. Rich.—Common in dry plains 
and valleys of E., C., and N. Waitaki Valley; Shag 
Valley; Maniototo Plain; Lake District; Ac. 

Epilobiuk obabsuh, Hooker.—Kurow Mountains (3,000ft.). 

Epilobiuk haobopur, Hooker.—Common by mountain-creeks 
and in upland runnels. Waipori; Old Man Range; 
. Hector Mountains; higher valleys of Lake District. 

Epilobium bostratum, Cheeseman (M8.)—Naseby; Black's. 
In dry, shingly, and sandy stations. 

Epilobiuk pictum, Petrie. —Mountain valleys of C. St. 
Bathan's; Mount Pisa (3,000ft.); Old Man Range. 

Epilobiuk obaoilipbs, T. Kirk —Danedin; Naseby; Tapa¬ 
nui; Ac. 

Mbbbkbbyanthbmum austbalb, Sol. —Common on day clifb 
of E. coast. Oamaru; Shag Point; Danedin; Ao. 

TbtbaOoku tiuoyma,. Banks and Sol.—Not rare on E. coast. 
Danedin, Ac. 

HtoBoootyl* blonuata, A. Gunn.— Common m lowland 
basil. 

Hydbqcotylb axbbioama, L.—Common in bash throughout 
the district. , 

H«pso <wrrtM asutioa, L.—Common in moist, serabby, and 
. open lands of E. and S.; less common inthe interior. 
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Hydrocotyle mtjscoba, B. Br.—Somewhat rare; in wet situa¬ 
tions throughout. Taieri Plain ; Nevis Valley; Lake Wa- 
n&ka; Lake Te Anau. 

Hydrogotylk disbkota, Hook, f.—Gatlin’s district. 

Hydkocotyle novjs - zealandle, DC.—Widely spread in 
moist grassy lands. Dunedin; Taieri Plain; Lakes 
ilawea and Wanaka; Gatlin’s; Southland. 

Hydhocotyle moschata, Forst. — Common on rather dry 
banks and slopes throughout. 

Hydroootyue hydrophila, Petrie.—Moist seaside stations in 
the E. and S. Wickliffe Bay (B. 0. Aston); Bluff (B. C. 
Aston); Otago Heads; Tomahawk Lagoon. 

Pozoa exioua, Hook. f. — Hector Mountains (6,000ft.); 
Mount Cardrona (5,000ft.). Apparently a local plant, but 
easily overlooked. 

Pozoa haabtii, Hook. f.—Not rare on the mountains of C. and 
W. Mount Ida; Mount St. Bathan's; Mount Pisa; Clin¬ 
ton Saddle, Lake Te Anau (from 8,000ft.*-4,500ft.). 

Pozoa reniformib, Hook. f.—Mountains east and west of 
Nevis Valley (3,000ft.). 

Pozoa trifoliolata, Hook. f.—Not rare in forests of E. and 
S. Dunedin ; Gatlin's; Bluff Hill; Ac, 

Pozoa hydhocotyloideb, Hook. f.—Kurow Mountains, and 
Mount St. Bathan’s (4,000ft.). This plant has almost 
disappeared from these stations, apparently from the in¬ 
creasing dryness of the summer season, caused by the 
growing bareness of the ground. 

Pozoa (Azorella) nitens, Petrie.—Lake Te Anau ; Matuki- 
tuki Valley. 

Crantzia line at a, Nutt.—Common in swamps on E. and S. 
coasts. Bare inland : Waitahuna; Maniototo Plain. 

Apium australe, Thouars.—Common on cliffs and banks of 
E. and 8. coasts. 

Apium filiform®, Hook.—In same stations as the preceding, 
but less common. Also inland at Blacks, and Lowborn 
(Cromwell). 

Ebynoium vbsxoulobum, LabiiL—Along sea-coast north of 
Oarnaru. I have not observed this plant south of the 
mouth of the Kakanui Biver. 

Obeomyrbkib coleksoi, Hook, f.—Common in rather dry, 
open stations; rarer in the S. and S.W. Swampy Hill; 
Mihiwaka; Macrae's; Ngapara; Kurow; Bt. Bathan’s; 
Ac. / 
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Obromyhhhib haastii ('?), Hook. f.—Mount Cardrona (4,000ft.). 
1 doubt if this species is truly distinct from the foregoing, 
•which is a very variable plant. 

Oreomviwhis kamosa, Hook. f.—Common ou hill-slopes and 
in mountain valleys throughout. Dunedin; Outram; 
Bneargrass Flat; Mafcukituki Valley; &c. A very variable 
plant. The fruits are sometimes glabrous and sometimes 
hispid, and they vary much in length and stoutness. 

Aciphylla sqcarhosa, Forst.—Not rare in the E. and S. 
Dunedin; Palmerston 8.; Tuapeka, Maniototo, and Clutlia 
Counties; Ac. Now much less abundant than it was even 
twenty years ago. Seedlings are readily cropped by sheep 
and cattle, so that when old plants die off there are few 
young ones to take their place. 

Aciphylla colensoi, Hook. f.—Common in hilly and moun¬ 
tainous districts of C., B. t and W. Dunedin; Waipori; 
Macrae’s; Ac. Less a lowland plant than the preceding. 
Ascends to nearly 4,000ft. on the mountains of G. and W.; 
descends to 600ft. near Dunedin. 

Aciphylla monroi, Hook. f.—All high mountains of C. and 
W. ^3,500ft.-6,()00ft.). Mount Ida; Mount St. Bathan’s; 

Old Man Range; and many western stations. 

% 

Aciphylla dobhoni, Hook. f.—Mount St. Bathan's, in shingle 
(6,000ft.). 

Aciphylla Montana, Armstrong.—Mountains near Mount 
Aspiring (4,000ft. and upwards). 

Aciphylla tbailui, T. Kirk.—Mount Ida Range (3,000ft.). 

Aoiphylla kikkii, Buchanan.—Hector Mountains, at 5,000ft. 
and upwards. I do not feel at all certain that this is dis¬ 
tinct from A. montana, Armstrong. 

Aciphylla simplex, Petrie.—Mount Pisa and Mount Car- 
drona (6,000ft.). 

IiiauBTicuK intbbmbdium, Hook, f.—Gatlin’s; Nugget Point; 
and Port Pegasus. 

Ligusticum haastii, F. von Mueller.—Mount Tyndall; Mount 
Bonpland (4,000ft. and upwards). Confined to the far 
west of the district. 

LtouBTiooK bbhvistylb, Hook, f.—Kurow and Mount Ida 
Bulges; Speargras* Flat; Kawarau Gorge; hills east and 
west of Nevis Valley. Descends to 800ft. south of Alex¬ 
andra. 

LtousTXCUM PtLirsBCM, Hook. f.—Mountains north of Lake 
Hawea (4,000ft.). 
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Ligusticum aromaticum, Banks and Sol.—Common in the 
E., C., and W. on the hills up to 4,500ft. Flagstaff Hill; 
Macrae’s; Naseby; Ac. A most variable plant, which 
may include more than one specific form. Like L. brevi- 
style, it is strictly dioecious. 

Ligubticum imbbicatum, Hook. f.—Mountains of C. and W., 
at 4,500ft. and upwards. Old Man Bangs; Dunstan 
Mountains; Mount Pisa; Hector Mountains; Ac. 

Ligusticum bn van, T. Kirk.-—Near Naseby (1,800ft.). 

Angelica gingidium, Hook. f.—Common on moist banks and 
slopes. Now getting rather rare, as it is greedily eaten by 
stock. 

Angelica decipiekb, Hook. f.—Probably not rare on the 
mountains of the W. Near Arrowtown; Mount Cardrona 
(5,000ft.); Mount Arnould; Ac. 

Angelica geniculata, Hook, f.—Not rare near E. coast on 
edge of bush. Dunedin, Ac. I do not remember having 
observed this in the 8. or the interior. 

Actinotus novas - zbalandue, Petrie.— Blue Mountains 
(8,000ft.) and Stewart Island. 

Daucos bbachiatus, Sieber.—Not rare in E. and N.E.; more 
common in dry stations in the interior. 

Abalia lyallii, T. Kirk.—Paterson’s Inlet. 

Panax simplex, Forst.—Not uncommon iu forests of E., S., 
and W. 

Panax edgbbleyi, Hook. f.—Bather rare in forests of the E. 
and S. 

Panax anomalum, Hook. f.—Bare and local in E. and S.; more 
plentiful in the W. Waitati; Green Island; Lakes Te 
Anau and Wakatipu; Ac. 

Panax linbaee, Hook. f.—Clinton Valley (Te Anau). 

Panax cuassholium, Dene, and Planch.—Common in forests 
of E.. S., and W. 

4 

Panax febox, T. Kirk.—Bare aud local. Dunedin; Otepopo; 
Lake 'Wakatipu. Only in fertile, well-drained stations. 

Panax colenboi, Hook, f.—Common in forests of E. and S., 
and on the higher slopes of the western valleys; rare in 
the centre. Ascends to 4,000ft. 

Panax abbobbum, Forst.—Rather rare. Dunedin. 

Sobeffleba digitata, Forst.—Not rare in bottoms of valleys 
near E. coast. Dunedin; Catlings; Ac. 
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Gbibklinia littobalis, Raoul.—Abundant in forests of E. and 
S.; more rare in C. and W. 

Loranthus colknsoi, Hook, f.—Chiefly, if not wholly, on 
Fagut menxusii. West Taieri; Catlin’s; Ac. 

Loranthus fi, a vine a, Hook. f.— On Fagut cliffortioidee, in 
forests of the W. Queenstown; Matukituki; Hunter 
River; Ac. 

Loranthus micbanthub, Hook. f. — Common on Coprotma, 
Ac., in E. and S. 

Loranthus orcussatus, T. Kirk.— On Fagut menziesii and 
Fagut fusca. Tapanui; Hunter Valley; Lake Te Anau; 
Ac. 

Tupbia Antarctica, Chain, and Sch.—Not scarce in forests of 
E. and S. on Pittoeporum, Carpodetus, Ac. 

Viscum lindsati, Hook. f. — Rare and local. Many spots 
near Dunedin, on Myrsine and Melicope. 

Viscuh haucoknioidks, A. Gunn.—Rare and looal. Several 
spots near Dunedin (Anderson’s Bay, Pelichet Bay, Ac.), 
on Leplospermum (both Bpecies). 

Copbosua lucid a, Forst,—Common in forests of the S. and 
W. On the E. it hardly passes north of the mouth of the 
Taieri River. Lake Hawea; Lake Te Anau. Ascends to 
1,100ft. 

Copbosma rodusta, Raoul.—Rather rare on the E. seaboard. 
Horse Range; Dunedin; Kaitangata. 

Copbosma cunninobamii, Hook. f.—Dunedin. This has pro¬ 
bably a wider distribution than I am aware of. 

Copbosma rotundipolia, A. Cunn. Common in bush. As¬ 
cends to 3,000ft. 

Copbosma bhamnoides, A. Cunn. Common in bush; more 
rare in open inland valleys. 

Copbosma crassipolia, Col.—Sparingly spread over the dis¬ 
trict, both in bush and in open country; most abundant 
near the sea. Dunedin; Otepopo; Kurow; Dunstao 
Gorge; Ac. 

Copbosma parvifloba, Hook, f.—Abundant in open scrub, and 
an the edges of forests. Ascends to 3,000ft. 

Copbosma propinqca, A. Cunn.—Abundant in valley-bottoms 
of scrubby country and on the edges of bush. Ascends to 
1,300ft. in Lake District. 

Copbosma krtinhsima, Font.—Not rare in bosh. Dunedin 
(§Meads hare to 3,800ft.); Gatlin's ; Akatore; Seaward 

.BMh; Lake Wakatipu. 
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Copbosma colknsoi, Hook. 1. — Port Pegasus, at 300ft.; 
Whisky Gully, near Tapanui (B. C. Aston). 

Copbobma cuneata, Hook. f. — Not rare on the mountains 
(from 2,000ft. to 4,600ft.). Mount Cargill; Maungatua; 
Blue Mountains; Mount Ida; Ac. 

Copbobma aobboba, A. Cunn.—Not rare in open scrub on the 
£. and S. Ascends to 2,000ft. A much-branched pros¬ 
trate form is common on sandhills of £. and S., and more 
rare inland on clay banks. 

C0PB08MA IiINAbiifolia, Hook. f. — Not rare in bush through¬ 
out ; most common in the £. and S. Flowers much later 
than any of the other lowlaud species. 

Copbobma bbpbns, Hook. f.—Not rare on the mountains. 
Barely descends below 3,OdOft. Maungatua; Hector Moun¬ 
tains ; Mount Tyndall; Dunstan Mountains; Ac. 

Copbosma VIRK 8 CEN 8 , Petrie. — Bare and local, but widely 
spread, chiefly on dry, fertile slopes. Otepopo; Dunedin; 
Kurow; Bendigo; Kaitangata; Bannockburn. Ascends to 
1,600ft. 

Copbosma kubba, Petrie. — Bather rare on alluvial scrubby 
flats near £. coast. Dunedin; Catlin's district; Ac. 

Copbosma abeolata, Cheesetnan.—Not rare in buBb. Dun¬ 
edin ; Otepopo; Hampden; Catlin’s; Lake District. Has 
no great range in altitude. 

Copbosma pbtbibi, Cheesetnan.—Abundant in the plains and 
drier valleys of the interior and N.; comes to coast in 
Waitaki Valley. Pukeuri; Maniototo Plain ; Glutha 
Valley from lakes to Moa Flat; Five-Bivers Plain; Ac. 

Copbosma bebbulata, Hook. f.—Not rare on the mountains of 
C. and W. (from 2,500ft.-5,000ft.). Mount Ida; Mount 
Bt. Bathan's; Mount Cardrona; Mount Tyndall; Clinton 
Saddle; Ac. 

Copbobma bkuda, Cheeseman. — Bare in bush near the E. 
coast. Dunedin; Saddle Hill. 

Copbosma betusa, Petrie.—Clinton Saddle, Te Anan. 

Nehteba dkpbbssa, Banks and Sol.—Not rare in moist sta¬ 
tions in E. and S.; much less frequent in valleys of in¬ 
terior. Usually below 1,800ft. Dnnedin; Naseby; Old 
Man Bangs; Catlin’s; Ac. 

Nkbtkba DiOHOMDUSFObiA, Hook. f.—Not rare in forests 
throughout. 

Nbrteha setuloba, Hook, f.— Common in open land and 
scattered scrub throughout. A very robust form grows in 
the valleys of the W. A distinctly proterogynous species. 
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Galium tknuicaule, A. Gunn.—Bather rare in bush on the 
£. Waitati; 'Purakanui; Flagstaff Hill; Catlin's; Ac. 

Galium umbrorum, Forst.—Bather common in open stations 
and scattered scrub, throughout. Dunedin; Mount Ida; 
Speargrass Flat; Ac. Ascends to 2,500ft. 

Aspkrula perpusilla, Hook. {. — Common in moist open 
stations. Dunedin; Gatlin's; Maniototo Plain ; Ac. 

Oleahia oi'erina, Hook. f.—Sounds of W. coast, at and near 
sea-level. 

Olkaria angubti folia, Hook, f.—The Neck, Stewart Island; 
Bluff Peninsula. 

Olkaria colknboi, Hook. f. — Paterson's Inlet; Clinton 
Saddle, Te Anau. 

Olkaria NiTiOA, Hook. f.—Not rare in scrub on the £. and 
8. and along the Clutha Valley. Ascends to 1,200ft. 

Olkaria machodonta, Hook. f.—Dunedin. 

Olkaria ilicipolia, Hook, f.—Not rare in lowland bush and 
scrub of £. and S. Frequent in the valleys of the far W. 

Olkaria moschata, Hook. f.—Humboldt Mountains; Mount 
Tyndall; Clinton Saddle (3,000ft.-4,000ft.). 

Olkaria cymbifolta, Hook, f.—Not rare in valleys of C. and 
W. Mount Ida; Hector Mountains; Matukituki district; 
Ac. (from 2,300ft. up to 4,000ft.). 

Olkaria avioehnisfolia, Hook. f.—Common in bush and 
scrub in the £. and S.; more rare in valley-bottoms of 
C. and W. Dunedin; Catlin’s; Bluff; Orepuki; Tuapeka 
Mouth; Boxburgli; Lake Wanaka; Ac. 

Olkaria virgata, Hook. f.—Not rare on moist declivities of 
E. and S.; most abundant in valleys and lower mountain 
slopes of C. and W. Dunedin; Catlin’s; Roxburgh; Ac. 

Olkaria fhagrantissima, Petrie.—Bare and local. Dunedin 
(Vauxhall); Otago Heads; Catlin’s. 

Olkaria odorata, Petrie. — Common on alluvial flats and 
lower slopes of interior. Sowburn; Manuherikia Valley; 
throughout Clutha Valley north of Moa Flat; Matukituki 
Valley; Ac. 

Olkaria hectori, Hook. {.—Local, but usually plentiful where 
it grows. Kaitaneata; Catlin’s; Invercargill; Kewarau 
Gorge; Matukituki Valley (here a small tree, elsewhere a 
stout shrub). 

Ckucmha holobb&ioxa, Hook. f. — Mountains west of Te 
Anau (8,000ft. and upwards). 
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Cblmisia denbifloba, Hook. f. — Bather rare in the N.B.; 
formerly plentiful. Mihiwaka; Pigroot; Kurow and 
Mount Ida Banges; Mount St. Bathan'e; &c. (800ft. to 
3,000ft.). Will soon be all but exterminated through burn* 
ing and the attacks of stock and rabbits. 

Cblmibia diboolob, Hook. f.—On the mountains of C. and W. 
Once abundant, but now getting rare. Mount Ida, Dun* 
stan, and Old Man Banges, and all high mountains more 
to W. (8,000ft.-5,600ft.). 

Oelmibia haastii, Hook, f.—Abundant at 4,000ft. to 5,500ft. 
on the mountains of C. and W. Bock and Pillar Bangs is 
the most easterly station known to me. 

Gelmisia lindbayi, Hook. f.—Sea-cliffs at Nugget Point and 
Gatlin’s district. I have also seen numerous living plants 
of thiB species brought by Mr. Henry Matthews, of Dun¬ 
edin, from the neighbourhood of Lake Harris. These have 
a more robust habit than the sea-coast form. 

Celmibia binclaibii, Hook. f.—Mountains at head of Matuki* 
tuki Valley and of Lake Wakatipu (4,000ft.). 

Gelmisia vekbascifolia, Hook. f.—Not rare on the lower 
hills of the eastern district. Oamaru (now extinct here); 
Horse Bange; Flag Swamp; Macrae’s (80ft.-2,000ft.). 

I have not seen this except in the N.E. district of Otago. 

Gelmisia oobiacba, Hook. f.—Now rare on the mountains 
and higher hills of the £., C., and W. Maungatua 
(2,500ft.); Kakanui Mountains; Bock and Pillar Bange; 
Mount Araould (Upper Ilawea); hills west of Te Anau 
(800ft.-3,500ft.). This is rapidly disappearing before the 
attacks of rabbits and stock. 

Gelmisia lyallii, Hook. f.—Common on mountains of C. and 
W. (8,500ft.-5,000ft.). Dunstan Mountains; Garrick 
Bange; Mount Pisa, and all mountains of far W. Now 
becoming rather rare, thankB to the attentions of rite 
rabbits. 

Gelmisia viscoha, Hook. f. — Still fairly common on the 
mountains of the C. and W. at 4,000ft. and upwards. 
Bock and Pillar Bange; Old Man Bange; Hector Moun¬ 
tains; &c. Usually an abundant plant where it grows. 
Protected in winter by a mantle of snow. 

Gelmisia motolata, Hook, f.—Clinton Valley, Te Anau. 

Gelmisia lohoifolia, Cass.—Abundant in moist open lands, 
and highly variable. 

Gblmisu labicifolia, Hook, f.—-Not rare on mountains d 
C. and W. at 4,000ft.-5,000ft. Old Man Bangs; Mou n t : 
Ida; Mount St.Bathan’e; and all mountainsmorale W. 
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Cbmusia heotobi, Hook. f.—Now rare on mountains of W. 
Hector Mountains; Humboldt Mountains; Mount Tyn¬ 
dall ; Ac. I have not observed this east of the main valley 
of the Ciutha. 

Cbmusia sebsilifloha , Hook. f.—Abundant in wet localities 
on the mountains of the G. and W. (3,000ft.-5,000ft.). A 
most variable plant. 

Cblmihia bbhbilifloba , var. minor, Petrie. — Maungatua 
(8,000ft.). 

Gelmikia bejuudioides, Hook, f.— Bather rare and local; on 
faces over which water flows or soaks. Mount Ida 
(8,000ft.); mountains near Arrowtown ; Mount Tyndall. 

Cbmusia glandulosa, Hook. f.—Not rare in moist stations 
on mountains of W. Near Mount Aspiring (4,000ft.); 
Clinton Valley, Te Anau (1,600ft.). 

Cbmusia walkebi, T. Kirk.—Mountains near Mount Aspir¬ 
ing (8,000ft.). This may prove a form of C. discolor, which 
is a very variable species. 

Cbmusia mnbabib, Armstrong.—Maungatua (rare) (8,000ft.); 
Fraser Peaks, Stewart Island. 

Cbmusia pbobbpbnb. Petrie.—Upper Waipori; Rock and 
Pillar Range; Old Mao Range. Not seen elsewhere; a 
local plant, but plentiful where it grows (2,000ft.-4,600ft.). 

Cbmusia bamuloba, Hook. f.—Mountains of W., at 6,000ft. 
and upwards. Hector Mountains; Mount Pisa; Ac. Now 
a very rare plant except in the S.W. 

Cbmusia bbownii, F. R. Chapman. — Hector Mountains 
(6,000ft.); Clinton Valley, Te Anau (3,000ft.). 

Vittadinia australis, A. Rich.—Common, especially in the 
drier districts of the C. and N.; ascends to 8,000ft, 
Rapidly spreading in dry districts where the pastures have 
been eaten very bare. 

Laqenofboba fobstebi, DO.—Common throughout in open 
moist stations. A variable plant. 

Laobnofboba petiolata, Hook. f.—Local, but, not rare; 
most common in open scrub. Dunedin; Gatlin’s; Lake 
Bivm; 4®. 

Lagbnopboba pinnatifida, Hook. {.—Rocky hummocks at 
Maoraa’s. 

Bbacbyoome sikolaibii, Hook, f.—Commoti on all high moun¬ 
tains, and asoending to 6,000ft. Much more rarein low- 
landsM N.B.' • ■ 
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Bbachycome pinnata, Hook. f.—Not uncommon in the C. 
and N.E. Kurow; Ngapara; Kyeburn; Naaeby; Cam* 
brians; Ac. 

Bbachycome tbomboni, T. Kirk. — Sea-cliffs near Green 
Island; north coast ol Stewart Island. Apparently con* 
fined to seaside stations. 

Abbotanella inconhpicua, Hook. f.—Common on all high 
mountains at 4,000ft.-6,000ft.; most easterly station, 
Bock and Pillar Range. 

Abbotanella csbfitosa, Petrie.—Clarke's Diggings, Mount 
Ida (3,000ft.). This species is abundant at 5,000ft. at the 
sources of Broken Biver, N. Canterbury. 

Cotula cobonopifolxa, L.—Abundant by lagoons near the Bea 
on the E. and S. 

Cotula australis, Hook, f.—Neighbourhood of Oamaru. I 
think this is, in Otago at least, an introduced plant. It 
has spread greatly about Oamaru in recent years. 

Cotula atsata. Hook. f.—Shingly slopes on Mount Kyebnrn 
and Mount St. Bathan's, at 4,000ft. 

Cotula pectinata, Hook. f.—Common on the mountains, 
from 3,000ft. to 5,000ft. Descends to the Waitaki River 
valley at Kurow, and to 1,500ft. at Maniototo Plain. 

Cotula pbbpusilla, Hook. f.—Not uncommon in the drier 
plains of the N.E.and C. Kurow; Duntroon; Maniototo 
Plain; Cromwell; Ac. Ascends to 8,000ft. on Old Man 
Bange. 

Cotula dioica, Hook. f.—Not rare near the coast on the E. and 
S.; much more rare inland. 

Cotula bqualida, Hook. f.—Bare in the E.; more common in 
alluvial valleys of C., W., and S. Ahuriri; St. Bathan's; 
Lakes Wakatipu and Te Anau; Ac. 

Cotula maniototo, Petrie. — Bare in the E.; much more 
common in lagoons and wet spots of C. and S. Kakamti 
Mouth; Maniototo Plain; Nevis Valley; Mossburn ; Te 
Anau; Ac. 

Cotula ooyeni, Petrie.—Mount Pisa and Hector Mountains 
(about 6,000ft.). 

Cotula minuxa, Forst.—Not rare in wet spots in the Lake 
District. Luggate; Albertown; Pembroke. 

Craspedia fimb kiata, DC.—Common throughout in open 
stations. 

Cbabpedia alpina, Backhouse.—Not rare on all high moan- 
tains at 5,000ft. and upwards. Old Man Bangs; Hector. 
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Mountains; Mount Pisa; Mount Cardrona; Ac. New 
Naseby, forms intermediate between C. fimbriata and C. 
alpina are abundant. They are densely clothed with cot¬ 
tony tomentum, and have yellow heads. 1 doubt if the 
species are truly distinct. 

Casbinia fulvida, Hook. f.—Common throughout on moist 
clay hills and slopes. 

Casbinia yauvillierbii, Hook. f.—As widely spread as the 
preceding, but less common. Banges from sea-level to 
3,500ft. 

Oeothamnus glomrratub, Hook. f.—Widely spread, though 
not common, in lowlands of E. and C. Dunedin; Kurow; 
Tuapeka district; Lake District. 

Oeothamnus mickophyllus, Hook. f.—Widely spread, but 
local; grows chiefly in crevices of dry rocky faces. Cape 
Saunders; Kurow; Mount Ida; Alexandra; Kawarau 
Gorge (near Arrowtown); Ac. Ascends to 3,000ft. at 
Mount Ida. 

Ozothamnus DEPBES8U8, Hook, f.—On shingly river-flats of 
Kurow Bange. Duntroon; Otiake; Kurow; Upper Kye- 
burn. I have observed this nowhere elso in Otago. (I 
have found this species also in the bed of the Tukituki, 
near Waipawa. I mention this as I have not seen it re¬ 
corded as occurring in the North Island.) 

Baoulia australis. Hook. f.—Not uncommon in Rhingly river- 
flats and dry terraces of the C. Kyeburn; Maniototo Plain; 
Dunstan Terraces; Lake District. The typical form occurs 
also at Sandy Mount and at Gatlin's, close to the sea. 
Ascends to 2,000ft. 

Baoulia tenuioaulis, Hook. f.—Common by sides of shingly 
creeks and on wet gravelly grounds of E., C., and N. Wai- 
tati; Macrae’s; Waitahuna; Lake District; Ac. 

Baoulia haabtii, Hook. f.—Kyeburn Crossing. I have seen 
this nowhere else in Otago. It flowers early, and I have 
never been able to gather good specimens, but I think 
there can be no doubt as to the accuracy of the identifica¬ 
tion. 

Baoulia itOHROi, Hook. f.—Common throughout in dry, light 
Soil, and very variable. Dunedin (on sandhills); Manio¬ 
toto Plain; St. Bathan’s; Kurow; Kawarau Gorge; Ac. 
Ascends to 3,000ft., and probably much higher if B. avice- 
nigra, T. Kirk, be a form of this speoieB, as it may well be. 
Forms of what is undoubtedly B. monroi are common hear 
Bowbum and at 8t. Bathan’s, at 1,600ft. to 3,500ft., which 
I cannot separate from Mr. Kirk’sspecies. 

86 
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Baoulia bubulata, Hook. f —Not rare on the mountain* of 
the C. and W. at 4,600ft. and upwards. Old Man Bang*; 
Hector Mountains; Mount Pisa; Mount Tyndall; Ac. 

Baoulia bxuiia, Hook. f. — Mount Ida Bange, 4,000ft. I 
have seen this nowhere else in Otago. It is the species so 
well known in Canterbury as the “ vegetable sheep." 

Baoulia hectori, Hook. f. — Formerly common on all high 
mountains of C., now rapidly dying off from the drying of 
the ground through burning and close cropping. Mount St. 
Batlian'B; Old Man Range; Hector Mountains; Mount 
Pisa; Ben Lomond; Ac. (4,600ft.-6,000ft.). 

Baoulia glabra, Hook. f.— Bather rare on dry hills of E. and 
C. Signal Hill (Dunedin); Waipori; Lake Hawea. As¬ 
cends to 2,000ft. 

Baoulia subhekicea, Hook. f. — Common on hills and plains 
of C. and N., and spreading. Macrae's; Maniototo Plain; 
St. Bathan’s; Ida Valley ; Cromwell; Lake Wanaka; Ae. 
Ascends to 2,500ft. 

Baoulia grandiflora, Hook. f.— Not rare, on all high moun¬ 
tains at 4,000ft. and upwards. Bock and Pillar Bange; 
Mount Ida; Mount St. Bathan’B; Ac. 

Baoulia brxoides, Hook. f. — Mount Pisa and Hector Moon- 
tains, at 5,000ft. -6,000ft. Otago speoimens differ in 
several rospects from those from Marlborough, but there 
is no doubt of the identity of the species. 

Baoulia petriensis, T. Kirk. — Mount Ida and Mount 8t.‘ 
Bathan’s (4,000ft.-6,000ft.). This plant has been Been 
nowhere else than in these two neighbouring habitats. 

Baoulia aficb-nigra, T. Kirk.—Mount Fisa (4,000ft.). Forms 
which I refer to li. monroi, and which are almost identical 
with this, are common at much lower elevations near the 
Kawaran Biver and at St. Bathau’s and Sowbura. 

Baoulia pabku, J. Buchanan.—Common in shingly river¬ 
beds and flatB of the Lake District. What seem forms of 
this also ascend the western mountains to 4,000ft. A 
very glutinous form abounds on the top of the Old Man 
Bange, forming extensive matted patches. 

Baoulia goykni, T. Kirk.—Mount Bakiahua (Stewart Island). 
I have had specimens of this from Mr. Goyen, F.L.S., and 
also from Mr. A. C. Purdie. 

Baoulia xousgu, Hook, f.—Rather rare at 5,500ft. to 6,600ft. 
on the mountains of the W. Mount Pisa; Hester Moun¬ 
tains. It seems not to extend east of the mein valley of 
the Clutha. 
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Baoulia mckayi, J, Buchanan.—This plant is not a Baoulia, 
but a small alpine form of Onaphalium travereii, Hook. f. 
It keeps its character very constantly throughout the South 
Island, and may be a distinct species. Banges from 
3,000ft. to 4,600ft. 

Onaphalium tbinerve, Foret.—Common on the £. and 8. 
coasts. 

Onaphalium tbavbbsix, Hook. f.—Not rare throughout, and 
common in moist stations in the C., B., and W. Signal 
Hill and Swampy Hill (Dunedin); Waipori; Maniototo 
Plain; Lake District; Waipahi; Lumsden; Te Anan. 

Onaphalium lutbo- album, Linn. — Common in dry open 
stations; very variable, and spreading rapidly. 

Onaphalium oollinum, Labill.—Abundant on dry hills and 
terraces of C. and N.E.; more rare in E. and S. 

Onaphalium paludosum, Petrie.—Boggy spots in many parts 
of interior; abundant where it grows. Mauiototo Plain; 
Bock and Pillar slopes; Speargrass Flat; Cromwell; Ac. 
Ascends to 3,600ft. 

Hkliohbvsum hellidioideb, Hook. f.—Common on clay banks 
throughout. 

Hblichkvsum filioaule, Hook. f.—Common. AscendB to 
4,000ft. 

Hblichbybum ohanoickps, Hook, f.—Bather rare on moun¬ 
tains of N. and W. (3,600ft.-6,000ft.). Mount Ida; Mount 
St. Bathan’s; Mount Pisa; Mount Cardrona; Mount 
Arnould; Ac. 

Hblichbybum fubdiei, Petrie.—Very rare on the coast at 
Otago Harbour. Now almost extinct in this its only 
known habitat. 

Haastia binolairii, Hook. f.—Rare on mountains of far W., 
at 6,000ft. to 6,500ft. Hector Mountains; Mount Bon- 
pland; Mount Arnould. 

Erechtitks pbenanthoideb, DC.—Common in forest clear¬ 
ings of E. and S. The weed that usually grows up after 
fires. 

Ebschtiybb about a, DC.—Common near the coast; more 
rare island. 

Erkchtites quadbidbntata, DC.—Not uncommon on dry 
banks sad rocky faces. 

Erkchtiteb olasbbsobns, T. Kirk.—Bather uncommon, but 
widely spread in open moist bush. Dunedin; Te Anas; 
H i in to * ww $ fa* , 
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Ebechtitks diver bifolia, Petrie.—Bather rare, but widely 
spread in open grassy lands. Outram; Naseby; Mount 
Iron (Lake Wanaka); Arrowtown. 

Sehbcio BELMDtoiDEs, Hook. f.—Common on the lower hills 
of the B. and S. Ascends to 4,500ft. on mountains of G. 
and W. 

Sbnecio haastii, Hook. f.—Not rare on the lower plains and 
hills of the interior. Maniototo Plain; Manuherikia 
Plain; Lake District. Ascends to 3,000ft. 

Sbneoio lautus, Forst.—Common on the E. and S. coasts; 
more rare on plains and lower mountains of the interior. 
Mount Ida; Mount Pisa; Old Man Bangs; Ac. Ascends 
to 3,000ft. 

Sehbcio lyallii, Hook. f.—Not rare in mountain valleys of 
C. and W. Ascends to 4,500ft., but descends to sea-level 
at the south of Stewart Island. Hector Mountains; 
Mount Ida; Mount Pisa; Clinton Valley; Ac. 

Sbnecio sciadophilus, Baoul. — Not rare in bush near E. 
coast. Goodwood; Otago Heads and Peninsula; Dun¬ 
edin ; Saddle Hill. 

Sbnecio elasagnieolius, Hook. f.—Bare and local in bush, 
but of wide range. Mount Cargill; Blue Mountains 
(2,500ft.); lowlands of Stewart Island. 

Sbnecio botundifolius, Hook. f.—North and eaBt coasts of 
Stewart Island, and south-west coast of Otago. Abundant 
close to the beach. 

Sbneoio cassinioides, Hook. f.—Bare in mountain valleys of 
N. and N.W. West slopes of Kurow Mountains; moun¬ 
tains east of Mount Aspiring. Ascends to 4,000ft. 

Sbnbcio bobubta, J. Buchanan.—Not rare on the mountains 
of the far W. at 4,000fi. and upwards. Ben Lomond; 
Mount Bonpland. 

Sbnecio muellrri, T. Kirk.—Islets north-east of Stewart 
Island. Not known from the main islands. 

Miobosebis fobbtebi, Hook. f.—Not rare on open lands. 

- Dunedm; Macrae’s; Maniototo Plain; Tapanui; Ac. 

Cbspis novjE-zealandij; Hook. f.—Not rare on elay banks 
and cuttings in 0. and W. Shag Valley; Maniototo Plain; 
Cromwell; Ac. 

Taraxacum dbns-lbonib, Desf.—Bather rare in the E. and 8.;. 
much more common in the C. and W. 

Sonohub oiiRraceus, L.—Not rare on cliffs by the seaside* 
The introduced form abounds in ill-cultivated lands. 
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OuitosTYLiDtuH subulatum, Berggren.—Rather rare in wet 
peaty stations in the E. and S. Swampy Hill (Dunedin); 
Maungatua; Inch* Glutha; Catlin's; Blue Mountains; 
Bluff Hill. Ranges from sea-level to 3,000ft. 

Forstbba sedipolia, L. f.—Common on the mountains of 
the far W. Longwood Range; Clinton Saddle (3,000ft.); 
Eraser Peaks (Stewart Island). 

Fobstbba bidwillii, Hook. f.—Not rare in mountain swamps 
in the E. and S. Swampy Hill (Dunedin); Maungatna; 
Gatlin’s; Blue Mountains. Ranges from 20ft. to 3,000ft. 
I have not observed this on the mountains of the N., C., 
or W. The plant here referred to may be F. tenella, 
Hook. f. Mr. Brown, A.L.S., of Eew, considers that both 
belong to one specieB, a view in which I am disposed to 
concur. 

Donatia novas-zealandi®, Hook. f.—Not rare in mountain 
swamps of the E. and S. Maungatua; Blue Mountains; 
low flats west of Paterson’s Iulet. Ranges from 20ft.- 
3,000ft. 

Ph viiiiACHN e claviqebum, Hook. f.—Not rare on the moun¬ 
tains of the W. Hector Mountains; Mount Pisa; Mount 
Cardrona; Ac. (4,000ft.-6,000ft.). 

Phyllachne colensoi, Hook, f.— Common in the higher 
mountains at 4,000ft.-5,500ft. Rock and Pillar Range; 
Mount Ida; Hector Mountains; Mount Pisa; Ac. 

Phyllachne haastii, Berggren.—Maungatua (8,000ft.). 

Wahlbnbbrgia gracilis, DC.—Common in dry open stations 
up to 3,000ft. 

Wahlenbbrgia saxioola, DC. — Common throughout at 
1,000ft.-3,600ft. 

Lobelia roughu, Hook. f.—Broken shingle-slopes of Mount 
Ida and Mount St. Bathan's (8,600ft.-6,000ft.). 

Lobelia linn^oidbs, Petrie.—Not uncommon on mountains 
of 0. and W. Mount Ida; Hoctor Mountains; Ac. 

(3,000ft.-4,600ft.). 

Pkatia amgvlata, Hook. f.—Not uncommon on wet open 
landB, and very variable. Var. delta: Old Man Range 
(3,000ft.-4,000ft.). Var. gamma : Sandhills at Catlin’s, 

Pratia kacbodon, Hook. f.—Rare and local on the moun¬ 
tains of the W. Mount Cardrona and Hector Mountains 
(4,000ft.). 

Selliera radicals, Cav.—Common by seaside in B. and S.; 

, rase inland and much reduoed in size, as at Lakes Wanaka 

. and Tb Anau. Ascends to 1,000ft. 
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Gaclthbbia antipoda, Forst.—Most abundant on heathy 
hills and lowlands throughout. 

Gau&thxbia rupbstbis, Br.—Common in mountain valleys, 
on banks of streams. Kurow Mountains; Mount Ida; 
Hector Mountains; &c. 

Pkbnettya tasmamca, Hook. f.—Hector Mountains (4,000ft.). 
Mount Bonpland. 

Cyathodes acbbosa, Br.—Not rare near the E. and S. coasts. 
Dunedin; Bluff Hill; &c. 

Cyathodes empktbifoua, Hook. f. —Common on swampy 

f round on hills and lowlands of E. and S. Swampy JIUI, 
Hraedin; Maungatua; Inch-Clutha; Blue Mountains; 
fas. Banges from sea-level to 3,000ft. 

Cyathodes colensoi, Hook, f.— Neighbourhood of Naseby; 
Waipori. A local plant, almost confined to the N.E. high¬ 
lands, at 2,000ft.-3,000ft. 

Lhucopogon fbazeui, A. Cunn. — Abundant throughout in 
open heathy lands up to 3,000ft. 

Psntachondba puMiLA, Br.—Abundant on the mountains of 
the C. and W., and on the hills of the E. Descends almost 
to sea-level at Inch-Clutha and Catlin's, and ascends to 
5,000ft. on the mountains of C. and W. 

Abchebia tbavebsii, Hook. f.—Occurs sparingly in the valleys 
of the far W. Clinton Valley ; valleys of Beece and 
Hollyford. 

Dbaoophyu.uk hbnziebii, Hook. f. —On upper edge of bush 
on mountains west of Lakes Wakatipu and Te Anau 
(3,000ft.-3,600ft.). 

Dbacophyu.uk stbictum, Hook, f. —Clinton Saddle, Lake 
Te Anau (3,000ft.). 

Dbaoophyuuk longifolium, Br.—Common in the E. and 8., 
especially near the sea. Ascends to 8,000ft. on Mau- 
ngatua. 

Dbaoophyuuk ukviueahum, A. Bich.—Not rare in the 
Lake District and in the lower valleys of the C. Lakes 
Wakatipu, Hawea, and Te Anau; Mount Ida; Tapauui. 
Z have not always been able to distinguish this clearly 
from the preceding species. 

Dbaoophyuuk unipdobuk, Hook, f.—Not uncommon in 
mountain valleys of C. and W. at 2,500ft.-4,000ft. Mount 
Ida; Hector Mountains; fat. 

Dbaoophyuuk boskajukipox.tum, Foist.—Formerly common 
on. the mountains of the 0. and W. at 8,5Q©n.-5*O0Qft. 
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Mount Ids; Mount St. Bathan's; Mount Pisa; lleotor 
Mountains; Ac. Like the preceding, this is now becoming 
rare, owing to fires and desiccation consequent on close 
cropping of the grasses and other edible plants by sheep 
ana rabbits. 

Dbagophyllum muscoides, Hook, f.—Common on the bare 
mountain-tops of the C. and W. (4,000ft.-6,000ft.). Old 
Man Range; Hector Mountains; Mount Pisa; Ac. 

Dbagophyllum pbosteatum, T. Kirk.—Maungntua and Blue 
Mountains (3,000ft.), and Clinton Valloy (1,000ft.). 

Myrbixe ukvillei, A. DC.—Common in forestB of £. and S.; 
more rare in W. 

Mybsine divabicata, A. Gunn.—Not rare on well-drained 
lowland slopes and flats of E. and S. Dunedin; Catlin’s; 
Invercargill; Lake Te Anau. Ascends to 1,800ft. on 
Mount Cargill. 

Mybsine nummularia, Hook. f.—Mountain valleys of E. cen¬ 
tral district; rare. Mount Ida and Mount St. Bathan's 
(3,OOOft.-4,OGOft.). 

Mybsine chathamica, F. von M.—Southern corner of Stewart 
Island. I have specimens from this locality gathered by 
Mr. G. M. Thomson, F.L.S. 

Samolus mttobalib, Br.—Common on tidal flats on the E. 
and 8. 

Pabsonsia albifloba, Raoul.—Common in forests of the E. 
and S. 

Pabsonsia bobxa, Raoul.—Not rare in the Upper Clutha Val¬ 
ley: Clyde; Cromwell; Ac. Much more rare towards the 
E.: Dunedin. 

Logania tetragon a, Hook, f.— Not rare on bare mountain- 
tops of C. and W. Old Man Range; Mount Pisa; Ben 
Lomond; Mount Bonpland (4,600ft.-6,000ft.). 

Gbntiana Montana, Forst.—Not uncommon in open moist 
lands throughout, exoept the N.E. Ranges from near sea- 
level at Gatlin's and Invercargill to 8,000ft. on the Blue 
Mountains. 

Ghnuama flkubogynoides, Griesb.—Abundant on the moun¬ 
tains from 3,500ft,~6,500ft., but descending to 1,100ft. 
at Hawea Hat. 

Gbntuna saxosa, Forst.—Bather local, but not rare in the 
B. and 8. Gatlin’s (100ft.); Bluff; Macrae's (1,800ft.) t 
Maungatua; and Maniototo Plain. 

Lipabophyllum GUNNii, Hook, f.—Muddy flats at Paterson's 
Inlet, Stewart Island. 
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Myobotis pulvinaris, Hook. f.—Lofty mountains of W. and 
N.W. Mount Pisa; Old Man Bange ; Hector Mountains; 
Mount Cardrona; &c. (4,500ft.-6,000ft.). I cannot dis¬ 
tinguish M. hcctori, Hook. f., from this, and agree with 
Mr. N. E. Brown that it is not distinct from the present 
species. 

Myosotis spathulata, Forst.— Tn bush on Inch-Glutha. I 
have observed this nowhere else in Otago. 

Myosotis Antarctica, Hook, f .—Not rare on the uplands and 
mountains of the N. and C.; more uncommon in the 8. 
Eurow Flats; Mount Ida; Mount Cardrona; Crown 
Bange. Ascends to 4,000ft. 

Myosotis australis, Br.—Not rare on dry hill-sides of C. and 
N. Mount Ida; Mount St. Bathan‘s; Speargrass Hill; 
Ac. 

Myosotis forsteri, Boem. and Sch.—Not rare in the western 
valleys. Clinton Valley; head of Lake Wakatipu; Upper 
Hawea; Ac. 

Myosotis capitata, Hook. f.—Bare on spray-washed cliffs of 
E. and S. coasts. Dunedin; Catlin's; Paterson's Inlet. 
The blue-flowered form occurs near Dunedin; elsewhere 
the flowers are pale, nearly white. 

Myosotis traversh, Hook. f. —Bare on the mountains of the 
N.W. Mount Arnould, Hawea (6,000ft.). 

Myosotis cheesemanii, Petrie. — Mount Pisa and Hector 
Mountains (6,000ft.). 

Myosotis albo-sebicea, Hook. f.—Dry rocky stations near 
Cromwell; now nearly extinct in this its only known 
habitat. 

Myosotis goyeni, Petrie.—Bocky slopes at Arrowtown and 
Lake Hawea; shingly terraces of Cardrona Valley. 

Exabkhena macbantha (?), Hook, f.—Bather rare on steep 
rocky faces on the mountains of the N.W. Mount Aspir¬ 
ing; Mount Cardrona; Mount Bonpland (5,500ft.-6,000ft.). 
I think it not unlikely that this plant is distinct from the 
true E. maorantha, though at Kew they are regarded as of 
the same species. 

Tetbachondba Hamilton!!, Petrie.—Bather rare on moist 
lowlands of E. and S. Plateau between Lee Stream and 

- Strath Taieri; Hindon School-grounds; Waipahi; Inver¬ 
cargill. Ascends to 1.800ft. 

Convolvulus tuguhiokum; Forst. — Common in bush and 
scrub. 



Petrie. —On the Flowering Plante of Otago . 669 

Convolvulus soldanella, L.—Common in sandy stations on 
the E. and 8. coasts* 

Convolvulus ebubescens, Br.—Not rare in dry stations in 
C. and N.E. Roxburgh; Clyde; Cromwell; Hamilton's; 
Kurow; Ac. 

Diohondiia kepens, Forst.—Not rare in E. and C. Dunedin; 
Oamaru; Cromwell; Ac. 

Diohondiia biievifolia, J. Buchanan.—Not rare in the N.E. 
and E. central districts. Duntroon ; Horse Range; Strath 
Taieri; Maniototo Plain; &c. 

Cu scuta, sp.—Green Island; head of Lake Hawea. I have 
not been able to determine the species, which may be in¬ 
troduced. 

Solanum aviculaee, Forst. —Not rare in dry fertile stations 
near E. coast. Ofccpopo ; Dunedin; Kaitangata. 

Solanum nigkum, L.—Rather rare in tho valleys of C. Ka- 
warau Gorge; Pembroke. This may quite well be intro¬ 
duced at these stations. 

Mimulub kepens, Br.—Common in saline marshes and la¬ 
goons on E. and S. coasts. Waikouaiti; Dunedin; Taieri 
Mouth; Ac. 

Mimulus BADtCANS, Hook. f. — Not rare in moist lowlands of 
E., B., and C. Blueskin ; Maungatua; Waipahi; Kelso; 
Naseby; Speargrass Flat; Lumsuen ; Lake Te Anau; Ac. 

Ghatiola nana, Benth. — Local, but not rare in shallow 
lagoons and wet spots ou the plateau of the E. Lee 
Stream ; Barewood ; Strath Taieri; Macrae’s. 

Gkatiola pebuviana, R. Br.—Lake Te Anau. 

Olobbostioma elatinoideb, Benth.—Rare in Otago; more 
common in Southland. Strath T&ieri; Maniototo Plain; 
Ltunsden; Te Anau; Ac. 

Glossostigma submersa, Petrie,—Tidal shores of Lake Wai- 
hola. This flowers in February. I have gathered it only 
once, though I have kept a look-out for it for several 
years. 

Limosella aquatica, L. f var. tenuifolia. —Common in moist 
situations, especially in the interior, 

Limosella oubdeyana, F. von M. — Manuherikia Valley, 
near Black Horse Hotel. I owe the identification of this 
plant to Mr. T. Kirk, F.L.S. It is most likely introduced 
there. I have met with it nowhere else. 

Veronica salioifqlia, Porst.—Abundant. Dunedin; Toko* 
mairiro; Lawrence; Lake District; Gatlin’s; Ac, 
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Veronica travehsii, Hook. f. —Not uncommon on hills of 
8., C., and W. Waipori; 'Blue Mountains; Lake T» 
Anau; Lake Wanaka; Ac. 

Veronica blliptica, Forat.—Abundant on £. and 8. coasts. 

Veronica lxvib, Booth.—Valleys and hill-slopes of far W. > 
Lakes Wakatipu and Te Anau. I do not feel quite certain 
of the identification of this species. 

Veronica buxifoua, Benth.—Common on the lower hills 
and mountain valleys of E., C., and B. Swampy Hill, 
Dunedin ; Maungatua; Waipori; Blue Mountains ; 
Eweburn Creek; Mount Ida; Ac. Ascends to 3,000ft. 

Veronica pingoifolia, Hook. f. — Common on dry high 
mountain-slopes of C. and W. Mount Ida (4,000ft.); 
Mount St. B&than’s; Mount Arnould; Ac. 

Veronica puieeeoioes, Hook. f.—Common on rocky faces 
in upper valleys of Taieri and Clutha. Speargrass Hat; 
Clyde; Cromwell; Queenstown; Mount Ida; Ac. Ascends 
to 3,000ft. 

Veronica lyoopodioides, Hook, f.—Humboldt Mountains. 

Veronica bectori, Hook. f.—Hector Mountains (4,000ft.). 

Veronica baucornioidks, Hook. f.—Mount Ida; Waipori; 
Maungatua (2,000ft.-3,000ft.). 

Veronica cupressoideh, Hook, f.—Lammerlaw (3,000ft.). I 
have not seen this plant wild, but plants taken from above 
station are growing at Lawrence. 

Veronica epacridea, Hook. f.—Mount Arnould (6,000ft.). 

Veronica machantha, Hook. f.—Clinton Saddle, Te Anau 
(3,000ft.). 

Veronica linifolia, Hook. f.—Arrowtown (3,000ft.). 

Veronica lyalui, Hook. f.—Not rare in the lower mountain 
valleys of C., 8., and W. Mount Ida; Queenstown; Te 
Anau; Mataura Village (the lowest station known to me). 

Veronica bidwiixii, Hook. f.—Not rare in mountain vaUeys 
of C. and N.W. Mount Ida; head of Lake Hawea; Ac. 
(2,800ft.-3,000ft.). 

Veronica cataracts, Forst. Common in valleys of far W. 
Clinton Valley; Milford Sound; Ac. 

Veronica oanehcenb, Kirk.—Common in dry plains of C. 
Moa Flat; Maniototo Plain; Hawea Flat; Five-Bivere 
Plain; Ac. 

Veronica petriei, T. Kirk ( « liitrataem* fatriei, J, Bu¬ 
chanan) .— Mount Bonpknd (4,600ft.). 
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PfcwxA pulvikarts, Hook. f.—Not rare on tops of lofty 
mountains of N. and W. (4,600ft.-6,000ft.). Kurow 
Mountains; Mount St. Bathan’s; Mount Pisa. 

Oubisia maohophylla, Hook.—flagstaff Hill, Dunedin; 
Paterson’s Inlet, Stewart Island. 

Oubisia maobooarpa, Hook. f.—Clinton Saddle, Lake Te 
Anau (3,000ft.). 

Oubisia colsnsoi, Hook, f.— Clinton Valley, in bush (1,800ft.). 
This species has been identified for me at Kew. Mr. 
N. H. Brown, in his report, remarks that two species are 
mixed up in tho description in Sir J. D. Hooker’s Hand¬ 
book. 

Oubisia sebsilifloka, Hook. f.—Not uncommon on lofty 
mountains of far W. Mount Bonpland (4,600ft.); Hector 
Mountains (6,000ft.); Clinton Saddle, Te Anau, at 3,500ft. 

Oubisia oasbpitosa, Hook. f. — Common in mountain valleys 
of N. and W. (3,000ft.-6,000ft.). Mount Ida ; Dunstan 
Mountains; Old Man Range; Hector Mountains; Mount 
Cardrona; Ac. 

Oubisia fbobspbns, Petrie.—Mount Bonpland (4,500ft.). 

Euphbasia bbvoluta, Hook. f.—Not rare on lofty mountains 
of W. and N.W., at 5,000ft. and upwards. Hector Moun¬ 
tains ; Mount Tyndall; Mount Arnould. 

Euphbasia Antarctica, Benth.—Common in N., C., and W. 
(300ft.-4,500ft.). Kurow; Mount St. Bothan's; Crown 
Bangs; Mount Cardrona (4,500ft.); Ac. 

Euphrasia ubprns, Hook. f.—In mountain-bogs; probably 
not rare. Mount Kyoburn (3,500ft.); Maungatua; Blue 
Mountains. 

Utbioulabia coiiKNsot, Hook. f.—Boggy stations at Te Anau, 
and head of Paterson’s Inlet. 

Mtopobum XiA&tuh, Porst.—Common near the sea in the 
E. and 8. 

Mentha ounninohamii, Benth.—Common in open lands. 
West Taieri; Strath Taieri; Maniototo; Roxburgh; Ac. 

Plantago uniflora, Hook. f.—Rare near E. and S. coasts. 
Tomahawk Lagoon, Dunedin; Paterson’s Inlet; Te Anau. 
’Whit may he a mountain form of this ocours in abundance 
on Mount Kyebura, Mount Ida, and Dunstan Mountains, 
it 3,OOOft. 4|C«)Oft. 

PiyuWAao bkjwnh, Bapin.—Rather rare on wet mountain 
etatieo* ef BL, CL, aad N. at 8,OOOft.~4,OOQft. Mount 
Ida; Blue Mountains ; Maungatua; Hector Mountains. 
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Plantago lanigera, Hook. f.—Not uncommon, but local on 
mountains of G. and N.W. Old Man Range; Hector 
Mountains; Mount Pisa; Ac. (4,000ft.-5,600ft.). 

Plantago bf athulata, Hook, f.—Not rare on moist uplands 
of G. and N.W. Naseby; Mount Bt. Bathan’s; moun¬ 
tains of Lake District. Ascends to 3,000ft. 

Plantago raoulii, Decaisne.—Common in moist lowlands. 

Chenopodium triandrum, Porst.—Common on E. and 8. 
coasts; rare inland. Cromwell; Ophir; Ac. 

Chenopodium ukbicum, L.—Common by waysides, Ac, 

Chenopodium glaucum, L., var. ambiguum. —Common at sea¬ 
side, and in saltish stations inland. Dunedin; Oamaru; 
Roxburgh; Cromwell; Maniototo Plains; Ac. 

Chenopodium carinatum (?), Br.—Kawarau River. My speci¬ 
mens have two stamens, a condition not rare in Australian 
forms of the species. Probably introduced. 

Chenopodium detestans, T. Kirk. — Common in dry lowlands 
of C. and N. Maniototo Plain; Cromwell; Lake Hawea; 
Ac. 

Buasda maritima, Dumortier.—Common by salt lagoons of 
E. and S. coasts. 

Atbiplex patula, L.—Common by waysides, Ac. 

Atkiplex billardieki, Hook. f.—Sandy shoreB of Paterson’s 
Inlet. 

Atriplex buchanani, T. Kirk.—Common in saltish stations of 
C. and W.; rare near E. coast. Green Island Beach; 
Maniototo Plain; Ida Valley; Alexandra; Cromwell; Ac. 

Salbola australis, Br. (?).—Otiake River; Lowburn; Ban¬ 
nockburn. Spreading rather rapidly, and most likely in¬ 
troduced. 

Salicornia indica, Willd. (?).—Abundant on low flats near 
the sea on the E. and S. 

Soleranthus biflorus, Hook, f.—Abundant up to 4,000ft. 

Polygonum aviculabe, L.—Abundant by waysides and on 
edges of fields. Most likely introduced. 

Muhlenbbokia ADFRE68A, Labill.—Abundant in valleys ol 
C. and N.E. Lake District; Kurow; Sowburn; Ac. 

Muhlbnbeoeu complbxa, Meisner.—Abundant in bush and 
scrub. 

Muhlenbbokia axillaris, Hook, f.—Lower Waitaki Valley; 
Maniototo Plain; throughout the Clutha Valley; Lake 
District; Ac. 
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Muhlsnbeokia ephrdroides, Hook. f.—Bather rare and local. 
Kurow; Awamoko; Roxburgh. 

Rumex flexuosus, Forst.—Abundant in N. and C.; more 
rare elsewhere. 

Buhex neglectub, T. Kirk.—Port Molyneux; Gatlin's; Bluff ; 
Paterson’s Inlet. 

Pwblea TEATEBsn, Hook. f.—Bather rare on mountains of 
C. and N. Mount St. Bathan’s; Mount Ida (2,000ft.- 
8,000ft.). 

Piuelea Abenaki a, A. Cunn.—Not rare on sandhills of E. 
and S. coasts. 

Pimelea prostkata, Yahl.—Common in open lands. 

PnotLBA LYAiiLii, Hook. f.—Common in the Lower Waitaki 
and Upper Clutha Valleys; Kurow; Manuherikia Valley; 
Lake Distriot; Ao. I have not seen this in the Taieri 
basin. 

Pimrlka BBRiCBO-viLLOSA, Hook. f.—Abundant in Clutha 
Valley north of Cromwell to Lake Hawca. I have not 
seen this outside this very limited district. 

Kbllebia dikffenbachii, Hook.—Not uncommon throughout. 
Signal Hill; Lawrence ; Tapanui; Bluff; Catlin's; &o. 

KbIiIiERIa lvalpu, Hook. f.—Not rare on lofty mountains of 
,C. and N.W., at 5,000ft.-6,000ft. Dunstan Mountains; 
Old Man Bangs; Hector Mountains; Mount Pisa; Mount 
Cardrona; Ac. 

Kbllebia villosa, Berggren.—Mount Ida (4,000ft.). 

Exooabpps bidwillh, Hook. f.—Head valleys of Ewebum 
Creek, near Naseby. I have observed this plant nowhere 
else in Otago. 

Euphorbia glauoa, Forst.—Common on sandhills of E. and 
S. coasts. 

Paratbophib hiobofbyllos, Hook, f. — Not uncommon in 
bush in E. and S. Dunedin; Hampden; Catlin’s; West 
Taieri; Ac. 

Faous HENZiEsn, Hook, f—Not rare on hills of E. and 8. 
Mount Cargill; West Taieri; Catlin’s; Tapanui; Ac. 

Fagub fusoa, Hook, f.—Common in the higher valleys of the 
far W. Lakes Hawea, Wanaka, and Wakatipu. 

Faous oziOVOrtioxdbs, Hook. (. — Common in the higher 
valleys of the iar W. Lakes Hawea, Wanaka, Waka¬ 
tipu, and Te Anau. 

Faous bolandbi, Hook. f.—Common in lower valleys and hUl 
slopes W. of the Lake District. 
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UimcA inciba, Poiret. —Not rove thoughout; chiefly in bush 
and scrub. 

Urtxca febox, Forst.—Rather rare iu bush on theE. Oamara; 
Otepopo; Saddle Hill; Otago Peninsula; &c. I have not 
observed this plant far inland. 

Parietaria debili8, Forst.—Rather rare, chiefly in bush and 
scrub, in the E. and N. Kurow; Oomaru; Otago Penin¬ 
sula ; Lake Wanaka. 

Aubtralina pubilla, Gaud.—Not rare in bush in the E. and 
S. Dunedin; Catlin’s; Chasland’s Mistake; Ac. 

Libocedkus bidwillii, Hook. f. — Mount Cargill (800ft.- 
2,000ft.). 

Podocabpub ferbuginea, Don.—Not rare in forests of E. 
and S. 

Podocarpub nivalis, Hook. f.—Mountains of W. and N.W. 
Mount Amould (3,500ft.); Clinton Saddle. 

Podooarpus totara, A. Cunn.—Common in lowland forests of 
E. and S. 

Podooarpus hallii, T. Kirk.—Mount Cargill. 

Podocarpus spicata, Br.—Not rare in lowland forests of E. 
and S. Dunedin ; West Taieri; Catlin’s. Now largely 
cleared off by cutting for timber. 

Podocarpus daorydioideb, A. Rich.—Not rare in wet low¬ 
land and hilly forests of E. and S. Dunedin; Kaitangata; 
Gatlin’s; Southland; &c. 

Dacrydium cupkebbinum, Sol. — Common in forests of E. 
and 8. 

Dacrydium colensoi, Hook, f.—Mount Cargill (2,000ft.). 

Dacrydium laxifoliuh, Hook. f.—Bather rare in bleak 
swampy stations of S. and W. Stewart Island; Clinton 
Valley (900ft.); Blue Mountains (3,000ft.). 

Dacrydium hidwillii, Kirk. — Rare in bleak mountain 
swamps. Maungatua (8,000ft.); Waipori; The Desert, 
Lake Te Anau (800ft.). 

Phyllocladus alpinus, Hook. f.—Not rare on the lower 
mountains of E., C., and W. Mount Cargill; Mount Ida 
(8,000ft.); forests of Lake District from Hawea to Te 
Anau. 

Farina kuorona? 4, Lindley.—Common on tree-stems in forests 
ofE., S., and W. Dunedin; Catlin’s; Bluff; Te.Anau; 
Ac. 

Eabina autumnalis, Hook, f.— -Rather rase near the E. coast. 
Dunedin; Nugget Point. 
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DbndbobiuM ounninghamii, Lindley.—Bather rare on trees 
and rocks in forests of E. and S. Port Chalmers; Leith 
Valley; Catlin’s. 

Saboochilub adveksub, Hook. f. — Very rare on rocks and 
trees in bush in vicinity of Dunedin. Sawyer’s Bay; Pine 
Hill (on Uriselinia littoralis, Raoul). 

Gastbodia ounninghamii, Hook, f.— Not rare in forests of E., 
S., aud W. Dunedin; Pine Hill; Maungatua; Lake Te 
Anau; Lake Wakatipu; Bluff; Stewart Island. This 
seems much more plentiful in the mossy forests of the W. 
Elsewhere it is more easily overlooked. 

Gastbodia minor, Petrie.—Scrub at Opoho Creek, near Dun¬ 
edin. Not at all easy to detect, and not very plentiful. 

Auenochllus gracilis, Hook. f. — Moss-carpeted forests of 
far W. Lakes Wakatipu and Te Anau. The long, stout 
rootstocks usually lie in moss, and have no connection 
with the soil. The way in which they absorb food is well 
worth investigating. 

Cobysantiieb triloba, Hook. f. — Sparingly found in the 
forests of the E. and S. Dunedin; Bluff Hill. 

Cobtsamtbbs oblong a, Hook. Forests of Catlin’s district. 
Apparently a very rare plant in Otago. 

Corysantheb botundifolia, Hook. f.—Not rare in the forests 
of the E. and S. North-east Valley; Waitati Creek; Cat¬ 
lin’s ; Heriot (in boggy ground); Bluff. 

Cobysanthes BivuLABis, Hook. f. — Bare in deep shady 
valleys in bush. Head valleys of Water of Leith; Bluff. 

Cobysanthes maobantsa, Hook. f.—Not uncommon in moist 
stations in bush and Scrub. Dunedin; Kaitangata; Bluff; 
Lawrence; Pembroke; Ac. 

Microtis fourifolia, Sprengel.—Common in dry, open sta¬ 
tions, and very variable in site and robustness. 

Caladenia minor. Hook. f.—Not uncommon in scrub and 
heath in the E. and S, Dunedin; Manuka Creek; Gat¬ 
lin's; Bluff; Ac. 

Galadbnia lyalui, Hook, f.—Swampy Hill, Dunedin; Mau- 
ngatua; Blue Mountains. Ascends to 8,000ft. 

CnxLOOXtOTris cobnuta, Hook, f.—Bluff; Maungatua. As¬ 
cends to 8,000ft, 

Criloglottu bifolu, Hook, f.— Not uncommon in moist 
heathy stations of E. and S. Swampy Hill; Maungatua; 

< Gatlin's J Invercargill; Bluff. Ranges from 8,000ft. to 
near sea-level. 
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Ptbbostylis banxsi:, Br.—Not rare in bush near the E. and. 
, 8. coasts. Dunedin; Port Molyneux; Gatlin’s; Bluff. 

Ptbbobtylib oraminea, Hook. f.—Not rare in moist open 
stations in C., E., and S. Dunedin; Kaitangata; Owaka 
Valley; Naseby. 

Ptebostylib foliata, Hook. f.—Bather rare on the uplands 
o! the E. Dunedin (Signal Hill); Milbum; Tuapeka 
West. 

PtbbobtyiiIS mutica, Br.—Not uncommon on dry uplands of 
C. and E. Horse Bange; Lee Flat; Naseby; Cambrian; 
St. Bathan’s. 

Lyperanthub antabcticus, Hook. f.—Swampy Hill; Mau- 
ngatua (2,500ft.), in peaty stations. A rare and locad plant. 

Thelymitba longifolia, Forst.—Common in moist stations, 
especially in the E. and S. Dunedin; Port Molyneux; 
Milton; Lawrence; Maniototo Plain; Ao. 

Thelymitba pulchella, Hook. f.—Not rare in the S.; much 
more uncommon in the E. Dunedin (Signal Hill); Inver¬ 
cargill ; Bluff. 

Thelymitba uniflora, Hook. f.—Not rare in wet lowlands of 
E. and S. Swampy Hill; Maungatua; Port Molyneux; 
Catlin'B; Invercargill. 

Pbasophyllum nudum, Hook. f.—Common in open lands. 
Dunedin; NaBeby; Kaitangata; Catlin’s; Naseby; Ac. 

Lxbebtia ixioideb, Sprengel.—Not rare on the edge of bush 
and in scrub in the E.: Dunedin; Horse Bange; Wanga- 
loa; Ac. Smaller forms are sparingly found in the interior: 
Macrae’s; Maniototo Plain; Ac. 

Libebtia micbantha, Hook. f.—Southern comer of Stewart 
Island, and forests west of Lake Te Anau. 

Hypoxib fubilla, Hook. f.—Otepopo. I have not seen this 
elsewhere. As it flowers very early, and is very incon¬ 
spicuous, it is easy to overlook. 

Typha angubtifolia, L.—Common in ponds and sluggish 
streams. LakeWaihola; Taiori Plain; Cromwell; Lake 
Hayes; Lake Hawea; Waiareka Valley; Ae. 

Bupm makitima, L.—Common in salt lagoons and tidal 
streams on the E. Waikouaiti; Tomahawk; Taieri Plain; 

- Lake Waihola; Ao. It grows abundantly in the Waipahi 
Biver in perfectly fresh water. 

Zanniohbllia palustbis, L.—Waikouaiti Lagoon. 

Lbfiljena bilooulabib, T. Kirk (m.s.).—Waikouaiti; Lake 
‘Waihola; Taieri Plain. 
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Zostbba ka»a, Both. — Common on submerged and tidal 
mudbanks in E. and 6. Dunedin ; Bluff; Stewart 
Island. 

Rhipogonum bcandenb, Forst.—Common in the forests of the 
E. and S. Dunedin; Catlin’s; Bluff; Ac. 

Callixene parviflora, Hook. f.—Common in bush in the 
S. and W. Catlin's; Seaward Bush; To Anau; Stewart 
Island. 

Cordyline australis, Hook. f.—Common in most parts, and 
ascending to 3,000ft. in the interior. 

Dianella intermedia, Endl.—Not rare in scrub near the 
E. coast. Dunedin; Akatore; Ac. 

Abtelia nervosa, Banks and Sol.—Not rare on the lower up¬ 
lands of the E. and S. Hills round Dnnedin ; Circle Hill; 
Tuapeka district; Blue Mountains; Waipahi; Ac. 

Abteua linearis, Hook. f.—Not rare on the mountains of the 
0. and W. at 4,000ft. and upwards, but descending almost 
to sea-level in the south of Stewart Island. Hector Moun¬ 
tains; Mount Bonpland; Clinton Saddle (3,000ft.); Pe- 
gasus Inlet (20ft.). 

Amelia qrandis, Hook. f.—Common in the forests of the 
E., 8., and W. Dunedin; Fort Molyneux; Catlin’s; In¬ 
vercargill ; Bluff; To Anau ; Ac. 

Arthropodium candidum, Raoul.—Not uncommon in dry 
bushy and open stations throughout. Dunedin (Opoho 
'Valley); West Taieri; Black's ; Macrae's ; Tapanui; 
Cromwell. 

Anthericum hookebi, Col.—Common on moist hill and 
mountain slopes throughout. Dunedin; Macrae's; Nase- 
by; Clyde; Bannockburn; Blue Mountains; Waipahi; 
Ac. 

Phobmium tenax, Forst.—Common in lowland swamps and 
on banks of rivers and streams, especially in the E. and S. 

Phormxum oolbnsoi. Hook, f.—Not rare in the C. and S. on 
lulls of 1,000ft. and upwards. Lake Hawoa; Waipori 
Road (from Lawrence); Waitepeka; Upper Owaka 
(8,000ft.); Ac. 

Hebfolxbxon novjb-zealandlb, Hook, f.— Not rare in low¬ 
lands and lower uplands of E. and S. Ranges from sea- 
level to 8,000ft. Maungatua; Waipori; Clinton; Cat- 
bn's; Invercargill; Bluff; Ac. 

Jinro us vagihatus, Br — rBather rare and local. Sawyer's 
Bay; StrathTaieri; Alexandra South; Lumsden; Pater- 
eon’s Inlet; 
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Juncus australib, Hook. f.—Common in swamps of E., C., 
and S. Macrae’s; Waipori; Tuapeka West; Tapanui; 
Waipahi; Gatlin’s; Ac. 

Juncus communis, E. Moyer.—Abundant in wet open stations 
throughout. 

Juncus planifoliub, Br.—Not rare in the E. and S. Dun* 
edin; Inch-Glutha; Gatlin’s; Ac. 

Juncus bufonius, L.—Abundant in wet stations. 

Juncus nov-E-zealandiai, Hook. f.—Abundant in wet sta¬ 
tions. Ascends to 2,000ft. 

Juncus lamprocarpus, Ehr.—Abundant in wet stations in E. 
and 8.; less common in interior. Sawyer’s Bay; Green 
Island; Tuapeka district; Cromwell; Catlin’s; Invercargill. 

Juncus brevifolius, T. Eirk.—Not rare in lowland and up¬ 
land wot stations of G. and S. Banges from 3,500ft. to sea- 
level. Clarke’s Diggings; Naseby; Lake Wanaka; Lake 
TeAnau; Port Molyneux; Catlin’s. 

Juncus tenuis, Willd.—Dunedin. Most likely introduced. 

Juncus fauciflobus, Br.—Waitati; Tokomairiro district. 
May quite well bo an introduction here. 

Juncus akticulatub, Ehrhart.—Lake Waihola. Most likely 
introduced. 

Bostkovia gracilis, Hook. f.—Common, at 5,000ft.-7,000ft. 
on the mountains of the W. Hector Mountains; Mount 
Arnould; Mount Pisa; Mount Bonpland; Ac. 

Luzula campbstbis, DC.—Abundant. 

Luzula aubtbalasica, Steudel.—Not rare near the E. coast 
and in the lowlands of the S. Lawyer’s Head; Brighton; 
Beaumont; Ac. 

Luzula pumila, Hook. f.—Common on fountains from 
4,000ft.-6,500ft. Bock and Pillar Bange; Old Man Bangs; 
Mount Ida, Ac. 

Luzula kacemosa, Desv., var. tkaversii, Buchenau.— No( 
rare on all mountains of C. and W., at S,000ft.~6,000ft. 
Old Man Bange; Mouut Ida; Mount Pisa; Ac. 

Luzula ricTA, A. Bich. — Not rare in the E. and C. Lawyer’s 
Head; Tapanui; Ac. I do not see how this can be kept 
distinct from L. campestris, DC., and insert it only because 
it is recognised as a good species in Buchenou’s monograph 
of the June ace a:. 

Luzula chbesemanii, Buchenau.-—Not rare on the mountain* <of 
the C. Mount St. Bathan's; Dunstan Bange; Mount Pisa; 
Ae. I have, from various parts of the intenor, several other 
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forms of this most difficult genus that, when better known, 
may prove distinct species. They have been plaoed in 
the hands of Professor Buchenau for determination and 
description. 

Xirttocabpub simplex, A. Rich.—Common in sandy and 
swampy saline stations on the E. and S. coasts. 

HypoIiBna latbkifolia, Benth. — Not uncommon in wet 
stations in the S. Inch-Clutha; Catlin’s; Otaraia River; 
Invercargill; Ac. 

Oaimardia sktaoka, Hook. f.—Swampy mountain stations in 
the E. and S. Maungatua; Blue Mountains (3,000ft.). 

Albpyrum pallidum, Hook. f.—Rare in swampy mountain 
stations in C. and S. Maungatua; Mount Kyeburn ; Clin¬ 
ton Saddle; Blue Mountains. 

Ckntbolefib viridis, T. Kirk.—Maungatua; Blue Mountains; 
Lake Te Anau (3,OOOft.-7OOf0.). 

Cbrtrolepib minima, T. Kirk, var.—Shores of Lake Te Anau. 

ScHtENUs axillaris, Hook. f.—Bluff; Stewart Islaud. 

Schusmus pauciplorub, Hook. f.—Common in bleak upland 
valleys. Hindon; Maniototo uplands; Lake District 
(8,000ft.); Pembroke; Ac. 

Schcenus coNciNNUB, Hook. f.—Not rare in wet, saltish 
stations near the E. and S. coasts. Waikouaiti; Otago 
Heads; Catlin’s River; Ac. 

Cabpha alpina, Br.—Not rare on wet hills in the 8. and 
on the mountains of C. and W. Maungatua; Old Man 
Range; Blue Mountains. This descends almost to sea- 
level at tho Bluff and Stewart Island. 

Soirpub maritimus, L.—Rather rare on the E. coast. 
Oamaru; Waikouaiti; Otago Heads. I have not observed 
it south of the last station. 

Scirpus pungens, Vahl.—Common on salt mud-flats of E. 
and S. coasts. Dunedin; Ac. 

Isolbpis nodosa, Br.—Abundant on salt sandhills and sandy 
shores of E. and S. Dunedin; Ac. 

Isolbpis prolifer, Br.—Invercargill. 

Isolbpis rifaria, Br.—Abundant on the E. and S. coasts; 
less common in wet stations in the interior and W. 

Isolbpis oartilaoinba, Br.—Bluff and Stewart Island. 

Isolbpis auoklandica, Hook. f.—Not uncommon in wet 
stations on the mountains of 0. and W. Old Man Range 
(4,000ft.); Mount Kyeburn ; and mountains of Lake Dis¬ 
trict. ■ 
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Isolkpib basilabib, Hook. f.—Not uncommon in wet station* 
of moderate, elevation in the middle part of the Glutha 
Valley. Beaumont; Roxburgh ; Speargrass Hat; Ac. 

Isolbpis inundatub, Br.—Not uncommon in wet valleys in 
scrub near the E. and S. coasts. Dunedin ; Port Moly- 
neux; Catlin's. 

Heleochabis sphacelata, Br.—Head of Paterson’s Inlet. 

Heleochabis acuta, Br., var. platylepis. —Common in wet 
stations throughout. Dunedin; Cromwell; Kelso; Cat- 
lin’s; Ac. 

Heleochabis gracillima, Hook. f.—Not rare in the interior 
and 8. Maniototo Plain; Te Anau; Ac. 

Heleochabis AOicuLARts, L.—Lako Te Anau. 

Dksmobcfcenub spiralis, Hook. f.—Abundant on sandhills of 
E. and 8. coasts. 

Cladium glomebatum, Br.—Not rare in wet scrubby valleys. 
Signal Hill; Catlin’s; Heriot; Pembroke; Ac. Rather 
local. 

Cladium junoeum, Br.—Not uncommon on the 8. and W., 
mostly near the seaside. Bluff; Te Anau; Ac. 

Gahnia procbba (M, Forst. — South of Stewart Island ; Lako 
Te Anau; and valleys of S.W. region. 

Lepidobpekma tetbaoona, Labill.—Abundant on wet clay 
hills of E. and 8. Dunediu; Bluff; Ac. 

Oeeobolus pumilio, Br.—Not rare in wet mountain stations. 
Maungatua; Mount Kyeburn (8,500ft.); Dunstan Moun¬ 
tains; Old Man Range; Blue Mountains; Bluff. Descend* 
to sea-level at Inch-Clutba. 

Obeobolub 8TKICTU8, Berggren.—Not rare on wet hills of 
E. and 8. Swampy Hill; Maungatua; Mount Kyebam; 
Hector Mountains (4,000ft.); Bine Mountains. Descends 
to sea-level at Ineh-Clutha. 

Uncinia leptostachya, Raoul.—Common in bush and scrub 
in the E. and S. Dunedin; Kaitangata; Catlin’s; Ac. 

Uncinia sinclaibu, Boott.—Not rare in the C. and N.Wr 
Eweburn Creek, Naseby; Black's; Hector Mountain* 
(4,000ft.); Mount Cardrona; Ac. Descends to 1,200ft. 

Uncinia compacta, Br., var. divakicata. —Not uncommon in 
the higher valleys of G. and W. Mount Ida; Mount Tyn- ■ 
dall; head of Lake Hawea; Clinton Valley and Saddle; 
Ac. Ranges from l,000ft.~5,000ft. The forint found at’ 
high elevations are very short and depauperated. My 
U, darkei is. probably only a form of this species. It-uws, 
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carefully compared with the type of U. compaeta by Mr. 
G. B. Clarke, F.B.S., F.L.8., before I published it, and 
was by him pronounced to be new. Later materials con¬ 
vinced him that it was only a form of the present species, 
as was also another form, for which he proposed the name 
U. petriei. 

Uncinu austraub, Persoon.—Common in bush throughout 
the district. Dunedin; Gatlin’s; LakeHawea; 4c. 

Uncinu februginea, Boott.—Not rare in forests of E. and 

B. Dunedin; Catlin's; Stewart Island; 4c. 

Uncinia obspitosa (?), Boott.—Not rare in bush in the E., 8., 
and W. Dunedin; Catlin’s; Lake Te Anau; 4c. 

Uncinia kupebtkis, Baoul.—Common on clay hills and open 
stations of E. and S. Dunedin; Akatore; Kaitangata; 
Waipori; Blue Mountains; 4c. Up to 3,000ft. 

Uncinia filiformib (?), Boott.—Bather rare on mountains of 

C. and W. Hector Mountains; Maungatua; 4c. 

Uncinu banksii, Boott.—Bather rare and local in buBh in 
the E. and 8. Dunedin ; south of Stewart Island. 

Uncinu rubra, Boott.—Common in open lands of E. and B. 
Dunedin; Maungatua; Kelso; Clinton; Gatlin's; Bluff; 
4c. 

Uncinia purpubata, Petrie.—Bather rare in the E.; more 
common on mountains of N.W. Signal Hill; Swampy 
Hill; Maungatua; Macrae’s; Horse Bange; Mount Car- 
dr ona; Mount Tyndall; 4c. 

Uncinu rigida, Petrie.—Common in scrubby and open lands 
of E., 8., and 8. central districts. Waitati; Tokomairiro; 
Tuapeka; Miller’s Flat; Akatore; Kaitangata; 4c. This 

? lant, whioh has been referred by different authors to 
7. rubra, Boott, and U. riparia, at., still seems to me 
as distinct as any specks of the genus that is to be found 
ip the colony. It is far more distinct from any of its con¬ 
geners than U.ferruginea is from 17. australis. 

Unoinia ripabu, Br.—Not uncommon in bush and scrub in 
the Bj. 8., and W. Dunedin; Catlin’s; Lake Hawea; 
Lake Te Anau; 4o. To this may belong my O. taxi/bra, 
which is, however, quite unlike typical specimens of 
Brown's plant sent me by Baron von-Mueller, as well as 
the figure of the latter in the “ Flora Tasmania." In my 
. view, Bentham has included more than one species in his 
eheraeter of CT. riparia, Br., in the “ Flora AostraUensie." 

OtfomiA fBMtt&a, Br.—CHinton Valley; Matukituld Valley. 
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Garbs fyrenaioa, Wahl. —Common on all the mountains of C. 
and W. at 5,000ft. and upwards. Old Man Bange ; Hector 
Mountains; Mount Cardrona; Mount Pisa; Mount 
Arnould. 

Carrs aoioularis, Boott—Old Man Range, near head of 
Obelisk Creek (8,500ft,). 

Garbs invebsa, Br.—Bather uncommon in the C. and S. Ida 
Valley; Maniototo Plain; Strath Taieri; Gatlin's. 

Cares oolensoi, Boott.—Common in dry uplands of E., C. # 
and S. Kurow; Maungatua; Blue Mountains; Lake 
Wanaka; Maniototo Plain ; Lumsden ; Ac. 

Cares echinata, Murray.—Not uncommon in lowland and 
mountain swampy stations. Bomahapa; Port Molyneux ; 
Catlin’s; Blue Mountains; Lake Te Anau; Hector 
Mountains (5,000ft.). 

Carrs teretiuscula, Goodenough.—Rather rare in the E„ 
C., and S. Strath Taieri; Sowbum ; Cromwell; Catlin’s. 

Cares virgata, Solander.—Common in boggy and swampy 
stations throughout. 

Cares appressa, Br.—Common near the E. and S. coasts. 
Dunedin; Catlin’s; also at Lakes To Anau and B&wea. 

Cares vulgaris, Fries., var. gaudichaudxana, Boott.—Com¬ 
mon in wet stations throughout. Ranges from sea-level 
(Lake Waihola) to 5,000ft. (Hector Mountains). 

Carex testacea, Solander.—Common throughout the drier 
parts of the district. Waikouaiti; Dunedin; Lawrence; 
Maniototo Plain; mountains at Lake Wanaka; Mount 
Cardrona (4,000ft.); Ac. Long confounded by colonial 
botanists with C. raonlii , Boott, a mistake that led me to 
describe the true C, raoulii , Boott, as a new species—my 
C. goyeni . Mr. T. F. Cheaseman, F.L.S., was the first to 
recognise the true C. testacea of Solander. 

Carex mrnaria, Forst—Common from sea-level to 4,000ft. 
Dunedin ; Old Man Range; Ac. 

Cares raoulii, Boott.—Rather rare in open and scrubby 
valleys of C. and W. Mount Ida; head of Lake Waka- 
tipu; Lake Wanaka ; Ac. 

Cares lucida, Boott.—Common in lowlands of E., C., and S. 
Dunedin; Waipabi; Maniototo Plain; Ao. Ascends to 
2,500ft. 

Cares pumxla, Thuuberg. —Common on sandy shores of E. 
and S. 

Carex forstrri, Wahl.—Not rare in woodlands of B. and 0. 
Dunedin; Catlin's; Horse Bangs; Clinton Valley, In tine 
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laBt station only a peculiar variety, identical with Cheese* 
man’s C. cihnamomea , occurs. 

Cabex pbeudocypebus, Br.—Not rare in swamps of E. f C., 
and S. lnch-Clutha; Catlin’s; Waipori; Lake Wakatipu. 
Ascends to 2,000ft. 

Cabex flava, L.—Not rare in wet stations throughout. 
Otago Heads; Catlin’s; Maniototo Plain ; Lake Wanaka. 
Ascends to 8,000ft. at Clarke's Diggings. 

Cabex brevioulmis, Br.— Common in dry open stations. 
Saddle Hill; Flagstaff Hill; &c. Ascends to 4,000ft. on 
Mount St. liathan’s, &c. 

Cabex tripida, Cavanilles. —Bather rare on the E. and S. 
coasts. Otago Harbour; Hooper’s Inlet; Catlin’s; Stew¬ 
art Island. 

Cabex neesxaRa, Eudl.—Not rare in the E. and S.; much 
more rare in C. and N. Dunedin ; Otago Heads; Cat¬ 
lin’s; Horse Eango ; Roxburgh; &c. 

Cabex dihsita, Solander.—Not uncommon in wet forest and 
open valleys of E. and S.; rarer in N.W. Dunedin; 
Catlin’s; Invercargill; Macrae's (1,800ft.); Lakes Wanaka 
and Wakatipu. 

Cabex buchanani, Berggren.—Common in the Upper Clutha 
basin and the W.; rare in the E. LakeWaihola; Bal- 
clutha; Cromwell; LakeTeAnau; &c. 

Cabex dipsacea, Berggren.—Not uncommon in pools and 
shallow lagoons of E., E. central, and S. districts. Wai- 
kouaiti; Maniototo Plain; Manuhcrikia Plain; Waipahi; 
Lumsden; &c. 

Cabex gomanb, Berggren.—Not rare in drier open uplands of 
E. central district. Waipori; Hyde; Kyeburn Creek; 
&c. My O . eheesemanii is doubtless a form of this. Berg¬ 
gren’s figure, which I had before me when tbe latter was 
described, is not at all characteristic of the prevailing 
Otago forms of the species. 

Cabex lagofina, Wahl.—Nob rare in lofty mountains of W. 
and N.W., at 4,000ft.-^,000ft. Hector Mountains; moun¬ 
tains east of Mount Aspiring; head of Lake Wakatipu; <fec. 
My 0, parkeri is the same plant. I have lately found this 
at the sources of Broken River, Canterbury. 

Cabex xalou>es, Petrie. — Common in the upper Taieri basin; 
more rare in the Clutha basin. Balolutha; Strath Taieri; 
Maniototo Plain; St. Bathan’s; Speargrasa Flat;. &cs 
Ascends to 2*000ft. 
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Cabsx muellbbi, Petrie (ad. viridia, raihi, a name previously 
need).—Not uncommon on the mountains of the C. and 
N.W. Bough Bidge; Clark's Diggings; Garrick Bange; 
Nevis Valley; Cardrona Valley; &e. Ascends to 4,000ft. 

Cabsx waxatipu, Petrie.—Common on the mountains of the 
C. and N.W. Mount Ida; Mount St. Bathan’B; Hector 
Mountains; Ben Lomond; Mount Cardrona; Ac. (from 
8,00Qft.-5,000ft.). 

Cabsx u>koiculuis, Petrie.—Glory Cove, Stewart Island. 

Cabsx littobosa, Bailey (= C. littoralis, Petrie, a name 
previously used).—Common on mudflats of E. and S. 
coasts. Dunedin ; Bluff; Paterson’s Inlet. 

Cabbx uncifolia, Cheese man.—Not uncommon on the moun¬ 
tains and in the higher valleys of the N.W. Mount 
Cardrona (4,000ft.); Nevis Valley; Arrowtown. 

Cabsx beskctanb, Cheeseman.—Common in the dry plains 
of the interior. Gimmerburn; Ida Valley; Alliertown; 
&c. 

Cabsx pktriei, Cheeseman.—Not uncommon in the higher 
valleys of the N. and W. Mount Ida; Dunstau Moun¬ 
tains ; Hector Mountains; Mount Cardrona. Banges from 
700ft. at Te Anau to 4,500ft. 

Cabsx bekggreni, Petrie.—Bather rare on the mountains of 
the C. Mount Pisa (5,000ft.); Old Man Bange; Mount 
Kyebura (3,300ft.). 

Cabsx xnucn, Petrie.—Common on the mountains of the 
C. and N.W.; rarer towards the E. Macrae’s; Nevis 
Valley ; Old Man Bange ; Hector Mountains ; Mount 
Pisa (l,800ft.-4,600ft.). 

Cabsx thomboni, Petrie.—Not rare on the summits of the 
highest mountains of the N.W. Old Man Bangs; Hector 
Mountains; Mount Pisa. Banges from 4,500ft. to 6,500ft. 

Cabsx hectoki, Petrie.—Old Man Bange (5,000ft.). 

Cabsx kovs-zbalakdls, Petrie.—Shores of Lake Te Anau. 

Ehbhabta colensoi, Hook, f.—Clinton Saddle, Lake Te 
Anau (3,000ft.). 

Ehbhabta thomsoni, Petrie.—Paterson’s Inlet and head of 
Port Pegasus, Stewart Island. 

Mioboubna 8 TIP 01 DK 8 , Br.—Danedin ; Kelso; Moa Flat; 
Bpeargrass Flat; head of Lake Hawea; Invercargill; 
Stewart Island. It has been alleged that this grass will 
not stand frost, but at the Speaxgrass Flat stations it 
grows'most luxuriantly, though the frosts an very seven, 
and last for several months. 
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lliOBOLJBMA avenacea, Hook. I.-—Common in forests through¬ 
out. Dunedin ; Catlin’s ; Invercargill; Lake Hawea; 
Lake Te Anau. 

Migbolasna polvnoda, Hook. f.—Dunedin, at various stations 
in the Leith Valley. 

AnoPBOtmus geniculatub, L.—Common in wet stations 
throughout up to 2,000ft. Dunedin ; Catliu’s; Kelso; 
Maniototo Plain; Lake Wanaka; Lake Te Anan; Ac. 

Hierochloe redolenb, Br. — Common in moist open sta¬ 
tions. 

Hierochloe aepina, Boein. and Schultz.—Not rare on wet 
hills and the higher mountains. Maungatua; Macrae’s; 
Bock and Pillar Range; Waipori; Blue Mountains; Clin¬ 
ton Valley; Ac. Descends to sea-level at Inch-Clutha and 
Catlin’s. 

Zotsia pungkns, Willd,—Not rare on low terraces of Upper 
Clutha. Alexandra; Cromwell; Bendigo; Albertown. 

Eohinopogon ovatus, Beauv.—Not uncommon in dry low¬ 
land stations. Dunedin; Beaumont; Lake Wanaka; 
Arrowtown; Ac. 

Btipa hetaoba, Br.-—Kawarau River; Firewood Creek, Crom¬ 
well ; Kurow ; Duntroon; Wharekuri. This is an Aus¬ 
tralian grass, and is most probably introduced in these 
stations. 

DioafiiiACHNB crinita, Hook. f.—Common throughout in dry, 
open lowland stations. Dunedin; Lawrence ; Cromwell; 
Ac. 

Apbra amjndinaora, Hook, f.—Rare and local in the B. 
Horse Range; Dunedin; Kaitangata. 

Aobostis Antarctica, Hook, f.—Head ojf Clinton Valley, Lake 
Te Anau. 

Agrostib cahina, L.—Abundant in C., W., and N. ; more rare 
in E. and S. Naseby; Nevis Valley; Cromwell; Ac. 

Aobobtis parviplora, Br.—Town Belt, Dunedin. I have not 
seen this elsewhere in Otago, and am of opinion that it is 
introduced in the Dunedin district. 

Aobostis mosoosa, Kirk.—Abundant on wet. hills and uplands* 
of B. and S. Hindoo ; Waipori; Macrae’s; Hue Moun¬ 
tains ; Ac. Ranges from 1,500ft. to 8,000ft. 

Aobostis urcRnnERi, Bonth.—Abundant on the mountains of 
N., C., and W.» at 4,000ft. and upwards. Mount Kyeburn; 
Mount Ida; Mount St. Bathan’s; Hector Mountains; 
Mount Pisa; Mount Cardrona Ac. 
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Aqbobtib tenklla; Petrie.—Macrae's; head of Lake Waka- 
tipu. 

Aqbobtib dyebi, Petrie.—Mountains east of Hunter River. 

Deyeuxia tobbtbbi, Kunth. — Abundant in moist lowland 
stations. Dunedin; Maniototo Plain; Waipori; Lums- 
den;' Lake Te Anau; Ac. 

Deyeuxia btbicta, Colenso.—Shores of Lake Te Anau. This 
is most probably only a variety of the foregoing species, 
growing in stations sodden with wator. 

Deyeuxia filosa, A. Rich.—Not rare in the mountain valleys 
of the far W. Hunter River; Matukituki Valley; Clinton 
Valley. 

Deyeuxia billabdieri, Kunth.—Not uncommon on sandhills 
of E. and S. coasts. Shag Point; Otago Heads; Dunedin 
Beach; Gatlin’s; Stewart Island. 

Deyeuxia betifoua, Hook. f.—Rare and local on the central 
mountains. Hector Mountains; Old Man Range. At 
3,500ft.-4,000ft. 

Deyeuxia avknoides, Hook. f. — Common on uplands and 
lower mountain slopes throughout. Swampy Hill; Wai* 
pori; Mount St. Bathan's; Hunter River; Ac. Ascends 
to 4,000ft. 

Deyeuxia quadriseta, Br.—Common in the district round 
Dunedin; more rare in C. and W. Lake Wakatipu; 
Dunedin. Almost confined to scrubby lands. 

Deyeuxia scabra, Benth.—Mount Pisa (3,500ft.); Swampy 
. Hill. Most likely introduced. 

Deyeuxia ueptostacbya, T. Kirk (MS.).—Gatlin’s; Stewart 
Island. Perhaps a var. of D. billardieri, Kunth. 

Abundo Conspicua, Forst.—Common in moist open lowland 
stations. 

Danthonia ounninghamii, Hook, f.—Not rare on moist banks 
on E. and S. Dunedin; Waipori; Stewart Island. 

Danthonia baoulii, Steudel.—Most abundant on uplands and 
lower hills throughout. Dunedin (100ft); Waipori; Wai* 
pahi; Invercargill; Blue Mountains; Hector Mountains; 
Ac. In the 0. and N. this does not descend nearly so low 
. as it does in the E. and S. 

Danthonia flavescenb, Hook. f.—Common on the mountains 
of the far W., at 4,000ft. and upwards. Mountains east of 
Lake Hawea and west of Lake Wanaka. Descends to 
3,000ft. at Clinton Saddle, The eastern stations men¬ 
tioned in Mr. Buchanan’s work, on the New Zealand 
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Grasses are given in error. He confounded robust forms 
of D. raoulii with the present species. 

Danthonia semi annular is ^ Br.—Abundant in open lands 
throughout, and very variable. 

Danthonia pilos a, Br.—Signal Hill; Heriot; Kelso. 

Danthonia buohanani, Hook. f.—Matukituki Valley. 

Danthonia nuda, Hook. f.—Common in the drier lowlands 
and on drjr hills of E., C., and N. Macrae’s; Kurow; 
Strath Taieri ; Lakes Wanaka and Hawea; Tapanui. 
Danthonia thomsoni , Buchanan, is identical with this. I 
can vouch for this, as, through the kindness of Sir J. D. 
Hooker, 1 have been able to compare a spikelet of the 
original plant collected by Colenso with specimens of 
Buchanan's species, which I was the first to collect in 
Otago. Sir J. D. Hooker did not notice that there were 
two pencils of hairs on the flowering glume. As they over¬ 
lap, they would naturally be taken for a single pencil. 
When a dissecting-needlo is slipped in and the edge of the 
glume raised the two pencils are at once seen. Sir Joseph 
did not happen to do this, and so described the glume in¬ 
correctly as having a single pencil of hairs. 

Danthonia ovata, Buchanan, var.—Clinton Saddle (2,500ft.). 
If this is a form of Buchanan's species the latter has been 
very poorly described. Ho did not collect it himself, and 
most likely had indifferent material to work on. The pre¬ 
sent plant differs from 2). australis , Buchanan, only in not 
being tufted. 

Danthonia orassiuscula, T. Kirk.—Mount Aruould, Hunter 
Biver (5,000ft.). 

Dbsohampbia fusilla, Petrie.—Hector Mountains (6,000ft.). 

Dbbohamfsia tenella Petrie.—Sources of Water of Leith; 
Catlin’s; Clinton Saddle. In all these stations only in 
bush. 

Dbbchamfsia chapmani, Petrie.—Head of Clinton Valley, Te 
Anau (2,000ft.). 

Deschampsia novej-eealandi« , Petrie.—Naseby; Pembroke; 
Mount St. Bathan’s; Hector Mountains. Banges from 
l,000ft.~4,000ft.‘ Confined to very wet stations. 

Desohamfsu ojjspitosa, Beanv.—Common throughout in wet 
and boggy ground. Dunedin; Waihola; Waipahi; Luma- 
den ; Roxburgh; Ac. 

Kcblbria obistata, Persooti.—Common in dry uplands and 
mountains! and on sandhills of E. coast, Dunedin; Old 
Man B&nge; Cromwell; Arrowtown; Ac. 
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XtusETUM antabCtioom, Trinius.—Not uncommon in rather 
dry stations. Dunedin; Maungatua; Mount 8t. Bathan's; 
Ac. A ▼ariable plant. 

Tribbtuh bubspicatum, Beau?. — Common, at 4,000ft. and 
upwards, on mountains of N., C., and W. Kurow Moun¬ 
tains ; Old Man Bange; Mount Pisa; Mount Cardrona; Ac. 

Tbisetom youngii, Hook. f.—Not uncommon on mountains 
of W., at 8,500ft.-5,000ft. Carrick Bange; Mount Bon- 
pland; Mount Tyndall; Clinton Saddle; Ac. 

Glyceria strict a, Hook. f. —Common dose to the sea on the 
E. and S. coasts. Oomaru; Dunedin; Catlin's; Bluff; 
Ac. 

Atropis pumila, Kirk.—Common on the mountains of the C. 
and N. and the higher lowlands of the E. and S. Mac¬ 
rae's ; Waiwera Biver; Waipori; Blue Mountains; Mount 
Ida; Carrick Bange; Ac. Descends to 200ft. in the S., 
and reaches 4,000ft. in C. 

Ebaorostis imbeciUiA, Hook, f.—Abundant in the drier parts 
of the E., C., and N. Dunedin; Manuherikia Valley; 
Maniototo Plain; Lake District; Ac. 

Eraouostis BKEVionuMis, Hook. f.—Port Moeraki; Waipabi; 
Catlin’s. Now a very rare grass, as it is greedily eaten by 
stock. It grows only in rich alluvial or volcanic lands, 
and is well worthy of cultivation, as it is a tender, succu¬ 
lent grass, yielding a large amount of herbage. 

Poa fouosa. Hook, f.—Not uncommon on wet slopes on the 
mountains of the N., O., and W., at S,000ft.-5,000ft. 
Mount Ida; Mount Pisa; Mount Cardrona; Clinton 
Saddle and Valley, where it descends to 1,600ft. 

Poa exigua, Hook, f.—Old Man Bange; Hector Mountains; 
Mount Pisa; Mount Cardrona; Ac. (4,000ft.-6,000ft.). 

Poa cASBFVrbSA, Forst.—Common and often abundant in the 
drier lowlands of the E. and 8.; more rare, and chiefly in 
sandy stations, in the interior. 

Poa coiiBHBOi, Hook. f.—Common throughout, and ranging 
from near sea-level to 6,000ft. Very abundant on the 
mountains of the C. and N. A most valuable fodder-grass, 
and very variable. 

Poa lindsayi, Hook. f. —Common in dry lowland stations in 

' the C. and N. Waitahi Valley; Ngapara; Maniototo 
Plain; Tuapeka Mouth; Lake District; Ac. Ascends to 
3,000ft. at Mount Kyeburo. 

Poa scucbofhy&ZiA, Berggren.—On dry, broken shingle on 
mountains, of 0. ancT NJB, Mount Ida; Mount St. 
Bathan's (4,000ft.-6,000ft.). 
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Poa FusiLLA, Berggren — Common in the E. and B.; rarer in 
the interior. Dunedin; Maungatna; Gatlin’s; Kyeburn 
Crossing; Cambrian; Ac Ascends to 2,500ft. Dr. 
Berggren’s figure of this plant represents a small depau¬ 
perated form of the species. 

Poa intbbmedia, Buchanan.—Dry rocky stations in the C. 
Black's; Hamilton’s; Ac. I doubt if this is distinct from 
P. colensoi, Hook, i., which is a very variable plant. 

Poa fyomjea, Buchanan.—Plateau on top of Mount Pisa 
(6,000ft.). 

Poa kibkii, Buchanan.—Hot uncommon in mountain valleys 
and on mountain slopes in the E., C., and W. Maungatua 

g ,500ft.); Bock and Pillar Bange; Hector Mountains; 
umboldt Mountains. A variable plant. 

Poa maniototo, Petrie.—Common on dry salty plains and 
river-terraces of the centre. Kurow; Bendigo; Mount 
Fisa; Maniototo Plain (l,200ft.-d,000ft.). 

Poa oolunbii, Kirk (MS.).—Nevis Valley; Nenthom. This 
may be a form of Poa kirkii. 

SCHBDONOBVB UTTORALIB, B. Br., VST. TKITICOIDE8, Benth.— 

Common on sandhills of E. and B. coasts. 

Festuoa soofabia, Hook. f.—Common on cliffs of the E. and 
8. coasts. Brighton; Catliu’s; Stewart Island. I have 
not observed this north of Brighton, where it is abundant 
on spray-washed cliffs. 

Fbstuoa dubiuscula, L.—Most abundant at 1,000ft. and up¬ 
wards, both on the dry plains and on the hills and moun¬ 
tains of the interior. West Taieri; Hyde; Maniotoio 
Plain; Macrae’s; Tarras; Hawea Flat; Ac. This species 
has been confounded by some botanical workers and most 
settlers with Poa caspitosa, Foret. It is a much moro 
valuable grass than the latter, which is eaten only when 
very young. Together with Agropyrum seabrum and Poa 
oolensoi, it forms the main sustenance of the great flocks 
of sheep depastured on the uplands of the South Island. 
It can be readily distinguished from Poa caspitosa by the 
somewhat rough culm. The culm of the latter is always 
. perfectly smooth. 

Aoboftbum bcabbum, Br.—Common throughout the district, 
and especially in the dry terrace plains and lower moun¬ 
tain slopes of the central district. Dunedin; Clvde; Ida 
Valley ; Ac. The most nutritious grass in the colony, and 
one of the most difficult to eat out. Being greedily-eaten 
by stock as well as by rabbits, it is seldom allowed to 
flower, but it holds the ground well in spite of this, : 
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Abprrlla gracilis, Hook. f.—Not rare in alluvial fiats and 
in the lower valleys of the E., C. y and N. Dunedin; Ewe* 
burn Greek; Waipori; Ac. 

Asprslla ljsvis, Petrie.—Gatlin's; Matukituki Valley. 

Trxodia exigua, Kirk.—Not uncommon in dry plains and 
river terraces of C. and N.W. Kyeburn Crossing; St. 
Bathan’s; Moa Flat; Lake Hawea. Banges from 900ft.- 
2,500ft. 

Tkiodia australis, Petrie.—Clark's Diggings; Mount Car- 
drona; Hector Mountains; Old Man Bange; Blue Moun¬ 
tains; Maungatua (3,000ft.-5,000ft.). A useful fodder* 
grass, most abundant and very closely cropped on the Blue 
Mountains. . Elsewhere it grows chiefly by the sides of 
shallow gently-sloping mountain brooks. 

Besides the foregoing grasses I have from Waikouaiti and 
Deep Stream immature specimens of a grass that will no doubt 
prove a new genus. Mr. T. Kirk, F.L.S., bas gathered the 
same plant in the Wellington District. I sent specimens of it 
to ftew a number of years ago. 


Appendix. 

List of Plants reported from Otago which 1 have not gathered 

or observed. 

Banunculus tenuis, Buchanan . 

P&chycladon glabra, Buchanan . 

Pachyeladon elongata, Buchanan. 

Lepidium australe, Kirk . 

Notothlaspi hookeri, Buchanan . 

Hectorella elongata, Buchanan. 

Aristotelia erecta, Buchanan . 

Melicope parvula, Buchanan. 

Geurn. alpinum, Buchanan . 

Gunnera hamiltoni, Kirk . 

Iigusticum acutifolium, Kirk. 

Olearia oleifolia, Kirk 

Olearia traillii, Kirk 

Erigerou novsB-sealandiae, Buchanan. 

Erigeron bonplandi, Buchanan. 

Gelmisia martini, Buchanan. 

Gelmisia robusta, Buchanan. 

Abrotanella muscosa, Kirk. 

Haastia montana, Buchanan. 

Senecio buchanani, Armstrong. 

Senecio tewartiae, Armstrong. 

Senecio bifistulosua, Sookf. 
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Dracophyllum pearsoni, Kirk. 

Mitrasacme hookeri, Buchanan. 

Mitrasacme cheesemanii, Buchanan. 

Logania armsbrongii, Buchanan. 

Gentiana hookeri, Armstrong. 

Veronica glauco-ccerutea, Armstrong. 

Veronica montieola, Armstrong. 

Veronica tetrasfcicha, Hook. /. 

Veronica carnea, Armstrong. 

Veronica mnelleri, Armstrong. 

Pygratea thomaoni, Buchanan. 

Ouriaia montana, Buchanan. 

Piantago hamiltoni, Kirk. 

Fagus blairii, Kirk. 

Beirpus muscosus, Kirk. 

Danthonia flaccida, Kirk. 

Poa walkeri, Kirk. 


Abt. LVIII .—Phanogam : A Description of a few more 
Ncivly-dhcovered Indigenous Plants; being a Further Con¬ 
tribution towards the making known the Botany of New 
Zealand. 

By W. Colmnso, F.R.S., F.L.S, (Land.), &c. 

[Bead before the Hawke'§ Bay Philosophical Institute , 2Ut October, 
im.] 

Class I. DICOTYLEDONS. 

Order I. Ranijnoulacejb. 

Genus 3.* Eaatmcului, Linn. 

1. JR. mfus> sp. nov. 

Plant perennial, large, stout, everywhere hairy; hairs 
long, shaggy, flattish, acute, dull-red. Leaves broadly orbicu¬ 
lar, 3£in. long, Bin. wide, reddish-green, chartaceous; margins 
erenate, teeth broad rounded, base truncate and cordiate, hairs 
strigosely situated; strongly primary-veined from petiole to 
margins, with secondary veins forming large areolce of irregu¬ 
lar shapes and sues, usually 6*6 sided, with free branched 
veinlets within them (compound anastomosing); hairs form- 1 
ing a thickened elevated margin to leaves; petioles stout, 


* $ba numbers of the orders and genera given here are those of them 
In the •* Handbook of the Hew Zealand Flora." 
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tin. long. Floworiag-stem 16in. high (perhaps more, speci¬ 
mens not having basal extremity), erect, very stoat, (in. 
diameter, naked; 9in, to first canline leaf, thence 2-8 stout 
bibracteate stems, sub tin. long; bracts i(in. long, narrow, 
sessile, and clasping; each stem bearing 3-5 flowers, on 
pedicels 2in. long, also bibracteate; bracts long, narrow, 
alternate, sometimes opposite; the lower and main oauline 
leaf large, orbicular (deeply trifid in one specimen), 2(in. 
diameter; petiole short, broad, and stout; hairs retrorse. 
Flowers large, spreading, forming sub-corymbs, 12-14 and 
more on one soape. Sepals 4, elliptic, (in. long, thin, mar¬ 
gins very membranous, longitudinally hairy along middle on 
outside, and very hairy and ciliate at tips. Corolla, petals 4, 
broadly ouneate, (in. long, (in. wide at top, tips flat-rounded, 
bright-yellow, shining, veined; base of petals narrow, thick¬ 
ened ; nectary small, close to base, foveolate, with a semi¬ 
circular ridge below; the 3 primary veins from base largely 
dichotomous, and running subparallel to tip. Stamens very 
numerous, (in. long, flat, 1-nerved; anthers 1 line long, 
narrow, elliptic, with membranous margins. Carpels many, 
closely packed, forming ovoid heads (immature), (in. long, 
hairy, with long hairy tails, their upper portion having a 
flattlsh submembranous margin, tips acute, glabrous. 

Hab. Ruahine Mountain-range, east side; Mr. H. Hill, 
1894; Mr. E. W. Andrews, 1895. 

Obs. This fine plant has close affinity with three other 
known species from the same alpine locality—vis., B. insignis. 
Hook.; B. ruahmieus. Col. (Trans. N.Z. Inst., vol. xviii., p. 
256); and B. sychnopetala, Col. (Trans. N.Z. Inst., vol. xxiii., 
p. 824, and vol. xxvi., p. 313)—but differing bom them all in 
several characters,-and particularly in its peculiar and striking 
shaggy carpels. 

Order VII. Poktolace*. 

Genus 1. Glaytonia, Linn. 

1. 0. oalycina, sp. nov. 

A small perennial low creeping herb, subsuoculent, gla¬ 
brous, rooting at nodes. Stems stout (for plant), brancuete 
short, about (in. apart on main stem. Leaves linear, (in. long, 
(line wide, tips obtuse, thickish, in fascicles of 4-5, stipulate. 
Flowers terminal on branchlets, 2-3 together; pedicels of 
various lengths, (in.~lin. long. Calyx 2 large persistent Inroad 
sepals, half as long as corolla, concave, much imbricate in hod 
and in flower, tips rounded. Corolla white, 4 lines diameter, 
lobes obovate, obtuse, incurved, veined; Stamens white, 
spreading ; anthers oblong, red ; style hell as long as .sta¬ 
mens; stigmas 2, erect, linear, acuminate, pointed, minutely 
pubescent. 
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Hah. Buahine Mountain-range : Mr. A. Olsen ; 1895. 

Ohs. This species is near the only other known southern 
one (C. australasica), but differs in its scape being 2-3 flowered, 
in its very much larger calyx (a striking character), different- 
shaped anthers, and bifid instead of tritid stigma. Of C. 
australasica Hooker says, in first describing it (“ leones 
Plantarum,” tab. 293), “ petalis colyceni quadruplo super¬ 
antibus* 1 — which his plate, with dissections, clearly show; 
and Benth&m, “ sepals small orbicular, petals several times 
longer; style 3-cleft,’* Ac. (“ PI. Australiensis,*’ vol. i., p. 
177). 

Order XXVI. Droskhaojk. 

Genus 1. Drosera, Linn. 

1. D. ruahinensis , sp. nov. 

Plant perennial, tufted, erect, sub 2in. high, glabrous; 
rootstock long and straight, woody, much fibrously branched; 
the whole plant very dark coloured (blackish) when dry. 
Leaves with petioles lfin. long, of two forms, ovate-acuminate, 
and broadly orbicular-spathuiate, lamina of the latter very 
glandular on upper surface; glands long, flat, flexuouB, and 
straight, dark-red, broadest at base, tips subobovoid; petioles 
sub ljin. long, broad, membranous, veined, half-clasping. 
Scape fin.-fin. longer than leaves, filiform, naked. Flower 
solitary, small, 3 lines long ; calyx lobes broadly-elliptic- 
oblong, tips slightly jagged. Corolla a little longer than 
calyx; petals membranous, suborbicular, entire, whitish 
tinged with rose-colour, veined. Stamens flat, broad, shorter 
than calyx, included; anthers cordate, yellow. Styles 3, 
short, stout; stigmas capitate, large, papillose; ovary sub¬ 
ellipsoid-globular. 

Hob. Buahine Mountain-range: Mr . H. Hill , 1895; Mr. 
A . Olsen, 1895. 

Obs, A species having affinity with D. arcturi, Hook., and 
D. polyneura, Col. (Trans. N.Z. Inst., vol. xxii., p. 460), but 
differing from both in several grave characters. 

2. D. stylosa, sp. nov. 

Plant slender, weak, suberect; stem 10in.~12in. high, dark- 
green, almost black (so also stem leaves and -sepals), striate, 
slightly branched, 1-2 small branches near top, each bearing 
3-3 leaves and a single terminal flower. Leaves rosulate, 
9-10, broadly orbicular, 2 lines wide, glandular on upper 
surface and at margins (glands in centre of lamina very short 
and email),, glabrous below, pale yellow-brown; petioles flat, 
stout, fin. long. Stem-leaves broadly lunate and peltate, 
2 lines wide, much glandular on upper surface; glands flattish, 
long (irregular lengths), strong, spreading, those of the two 
*8 
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angles very Jong, stout, and branched (three leaves together 
erect at base), scattered alternately throughout stem, 6-8 lines 
apart, the lower solitary, afterwards 2 together, then 8-4 
subfascicled; petioles filiform, 7-8 lines long. Raceme at top 
l£in.-2in. long, with a few (b-1) distant flowers, having a 
single small linear toothed acuminate oppressed bract be¬ 
tween them; pedicels finely filiform, 2-3 hues long. .Sepals 
broadly oblong, 2 lines long, membranaceous, veined, glabrous, 
roughish, minutely tuberculate; tips much jagged. Corolla 
very membranous, twice length of sepals; petals broadly 
cuneate, pink, veined; styles 3, stout, spreading, much 
branched at top; branches fiattish, with numerous minute 
terminal and marginal globular dots. Anthers very small, 
suborbicular, white; stamens dark-coloured. Ovary elliptic- 
globose, dark-green. Seeds linear, aeumiuate, somewhat fal¬ 
cate, brownish. 

Bab. Ruahine Mountain-range, east side: Mr. H . Bill; 
1896. 

Ohs . A species very near to D. auric ulata, Backhouse, but 
differing in its branched stem (in number and position of 
stem-leaves), in bracteolate raceme, in broad laciniate sepals, 
and in its very peculiar styles, these last being a most interest¬ 
ing and curious object under the microscope. 

Order XXXVHI. Rubuosjs. 

Genus 1. Coprosma, Forst. 

1. C. margarita , sp. nov. 

A small low shrub; bark dark-coloured, purplish; branches 
very slender, erect, and drooping when in fruit (specimens 
6in.-8in. long); branchlets numerous, rather close, opposite, 
short, filiform, somewhat angular, thickly clothed witn short 
greyish hairs, strigosely pubescent. Leaves few, more nume¬ 
rous at tips of branchlets, linear, 9 lines long, ^in. wide, 
glabrous, green,, acute and subacute, slightly falcate, recurved, 
tips callous, tapering at base; petioles very short, purple. 
Stipules small, deltoid • acuminate, acute, pilose, oiiiolate. 
Flowers: male not seen; female solitary, terminal on very 
short branchlets and often opposite, sometimes having a pair 
of linear leaf-like braoteoles at base, purple-margined, their 
tips minutely oiliolate, as also are the teeth of the calyx, 
which are very small; peduncles slender, wiry, 1 line long. 
Corolla small, infundibuliform, £in. long, pale-yellow irregu¬ 
larly spotted with purple, 4-lobed; lobes subovate and sub¬ 
acute, spreading, margins purple; styles twice ■ as long as 
tube, stout, very pubescent, obtuse, spreading. Fruits nume¬ 
rous, globular, Ain. diameter, white, shining, semitransparent, 
crowned with tne minute calycjne lobes. Seeds 2, suborbieu- 
lar, plano-convex, ^in. diameter, whitish. 
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Hob. Ruahine Mountain-range, east gide: Mr. A. Oken; 
1895. 

Obs. A very distinct species of this rather difficult genus, 
and very handsome when in fruit; its little solitary, globose, 
white, shining fruits resembling pearls strung on its light 
feathery foliage (whence its specific name). At this season 
its appearance is most striking, further increased by the 
graceful drooping of its slender loaded branches. I regret 
not having seen its male flowers; indeed, my female speci¬ 
mens—in fruit and in early flower—are the result of two 
visits made during two seasons, autumn and spring, to the 
mountains. 


Genus 2. Nertera, Banks and Solander. 

1. N. montana, sp. nov. 

A small low creeping succulent glabrous herb, rooting at 
nodes, lin.-Sm. high, branches numerous and very short. 
Leaves suborbicular, broader than long, apiculate, 1-2 lines 
diameter, concave, tapering, a few rather long weak white 
oiliaa at margins; these are flat, semitransparent, and jointed; 

{ petioles 1 line long. Flowers small, terminal on short branch- 
ets, sessile, pale-greenish. Corolla, tube shorter than limb; 
lobes deltoid, subacute, spreading, subhyaline, pubescent 
within. Stamens spreading longer than styles; anthers ex- 
serted, suborbicular and cordate, yellow ; styles 2, spreading, 
recurved. Ovary broadly ovoid, glabrous. 

Hub. Ruahine Mountain-range, east side : Mr. A . Oken ; 
January, 1895. 

2. N. papUlosa , sp. nov. 

A minute low creeping herb, 3in.-4in. long, rooting at 
nodes, much branched; branches very short; subsucculent, 
glabrous, finely papillose ; stems purple-splashed. Leaves 
very small, scarcely 1} lines long, suborbicular-deltoid, tip 
subacute, pale-green with purple margins, stippled below; 
petioles as Long as leaves. Flowers terminal, very small, 
sessile; corolla 1 Una iu diameter, greenish-yellow, 4-parted; 
lobes deltoid, acute, finely pubescent within; stamens 4, longer 
than lobes; anthers orbicular, yellow; stigmas 2, recurved, 
shorter than anthers; ovary oblong. Fruit globular, glabrous, 
shining, sessile, f&in. diameter, red. Seeds 2, oblong-ovoid, 
long, plano-oonvex, grayish-white. 

Bab, Low wet spots on the sides of the mountain Tonga- 
in the T«po district: Mr. S. BUI; 1893. 

Giw.Thisie an interesting little plant—a perfect gem—in 
its lustrous, lowly, humble beauty. 1 have succeeded in grow¬ 
ing it, and therefore have beien able to watch its minute 
.development, and to bote ell its grave characters in its fralh 



596 Transactions. — Botany . 

state, in confirmation of dried specimens brought away by 
Mr. Hill. 

Order XXXIX. Composite. 

GenuB I. Olearia, Mooncli. 

1. 0. comlmilis , sp. nov. 

A bushy shrub, 5ft.-6ft. high, with long slender branches; 
bark dark-brown, striate. Branches numerous, erect, straight 
and drooping, opposite, angled, ribbed; bark reddish-brown, 
bright, shining on the younger branchlets, with more or less of 
orange-coloured dry waxy exudation, which is also scattered on 
leaves (beneath), and peduncles. Leaves numerous, regularly 
distant on branchlets, 0-9 lines apart, fascicled, 6-7 together 
on the lower and 3 on the upper part of branchlets, opposite, 
but on flowering branchlets the terminal portion above the 
flowers has only single leaves opposite, erect, spreading, 
linear or sub-linear-spathulate, 2 lines long, wide, 

thickish, tip broadly rounded, base slightly tapenng, sessile, 
margins entire subrevolute, dark-green and slightly scaberu- 
lous above with midrib deeply sunk;, the same slightly promi¬ 
nent and orange-coloured below, with close whitish saining 
hairs. Heads many, solitary, axillary, regularly opposite 
(in pairs) on lateral branchlets, 2-3 lines apart, subcampanu- 
late, 4 lines long, 1£ lines diameter; peduncles 1 line long. 
Involucral scales many, imbricate in 4 rows, yellow, shining, 
with a green central stripe in their apical portion, the outer 
broadly ovate and short, the middle narrow ovate acumi¬ 
nate, the innermost longest 2£ lines long, very narrow linear- 
lanceolate, with thin undulating shining margins, coarsely 
ciliate-jagged. Florets few (11), as long as pappus, slender, 
red-brown (dry); style-armB very long recurved Drown rough- 
ish lanceolate, tips acuminate, acute. Pappus nearly equal, 
white, shining, slightly scabrid, tips acute. Achene linear, 
flattish, striate, glabrous, shining. 

Hab. Norsewood, County of Waipawa—margins of wood* 
and streamlets: Mr. A. Olsen; 1896. (Flowering in autumn.) 

Obs. A species very near to O. fasciculata, Col. (Trans. 
N.Z. Inst., vol. xxv., p. 330), but differing from that species in 
fewer rows of involucral scales, of a different colour, and free 
from waxy exudations, to. 

2. O. quinquefida , sp. nov. 

A shrub 7ft.—8ft. high,” of upright growth; branches 
long, slender; bark darkish-brown, striate, with minute whitish 
membranaceous scurf; branchlets very slender and straight, 
erect, bark red-brown, glabrous, shining, with slightly scattered 
red scaly exudation, angled, a prominent ridge deeune&t from 
base of pair of leaves above to the next pair below. Leaves 
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numerous, decussate, sub-linear- spathulate, 2-2$ lines long, 
scarcely $ line broad, erect, opposite and sub-fascicled 8-4-5 
together, the bases of the outer pair scmielasping and meet¬ 
ing around the stem, margins entire, revolute, green gla¬ 
brous and slightly scurfy above, densely hairy below; hairs 
whitish-grey, coarse and dull; petioles short, stout, those of 
the outermost pair of leaves thickened at bases. Flowers 
numerous, heads narrow, campanulas, 2 lines long, solitary, 
sometimes 2 (rarely 3) together, opposite, 4-6 lines apart on 
branch, regular and extending nearly throughout long branches, 
and ou very short lateral branchlets, axillary, sessile, sur¬ 
rounded by leaves. Involucral scales in 7-8 rows, broadly 
ovate-obtuse, closely imbricate, bright-yellow, glabrous, then- 
centres pale with closely appressed hairs, and a line at apex, 
the outermost very small increasing in size upwards, the 
innermost 2-2$ lines long, thin, brownish and shining within 
and largely reverted at maturity, their margins rumpled and 
slightly jagged. Florets very few, slender, as long as pappus; 
disk , lamina deeply cut into 4-0 linear lobes, their margins 
thickened and dark-coloured, tips acute hairy; style longer 
than corolla, arms filiform very long, rough, jagged, tips 
obtuse but not truncate ; ray , lamina very narrow, revolute, 8- 

* nerved, tip 3-toothed ; style-arms shorter than lamina. Pap¬ 
pus numerous, patent, spreading, slightly scaberulous, tips 

* acute, whitish with a pale reddish - brown hue. Aehenes 
small, glabrous, pale, subangular, slightly striate, thickened 
at top. 

Hub. Hilly country near Lake Tutira, County of Wairoa, 
Hawke's Bay: Mr. Guthrie-Smith ; 1895. 

01)8. A species much resembling and having close affinity 
with the preceding one, 0 . cOnsmilis , but differing in invo¬ 
lucral scales; in the many-lobed lamina of its disk-florets, 
with their peculiar-coloured margins; in its very long style- 
arms ; and m its spreading, reverted, shining, brown involucres 
after flowering, that give it a curious appearance. 

3. 0. aggregate, sp. nov. 

A thickly-branched shrub, 5ft,~6ft. high; branchlets 1ft. 
or 1 more long, very slender, simple, rarely forked, subangu- 
lar; bark dark-red-brown, glabrous, much coarsely striate. 
Leaves few, distant, opposite, fascicled 6-8 together, forming 
very, smalt lateral branchlets, oblong-lanceolate, 3-5 lines 
long, 1$ lines wide, not thick, petiolate, margins entire and 
slightly recurved; tips subacute, dark-green and glabrous, 
above, densely pubescent below; hairs appressed, white shin¬ 
ing with a reachsh tint, flat, lanceolate, acute, centrally fixed; 
midrib sbowing full-length beneath, its hairs also being darker; 
petiole 1 line long, hairy; hairs reddish, glossy, and so the 
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young leaves. Mowers numerous, opposite, fascicled: (1) 
On main branches regularly distant, fin. apart, and terminal 
on very short lateral branchlets (or spurs), 4-41 together 
'' among leaves; (2) on branchlets much closer, 4-6-fascicled, 
covering branchlets. Heads small, carnparmlate, fin. long; 
peduncle 1 line long, hairy, bibractoate. Involucral scales 
oblong, very hairy especially on margins and tips, few in 3 
rows, the outor smallest, middle broadest with a dark central 
line, inner longest and narrowest and more membranous. 
Florets few; of ray 6, lamina 4 - nerved, tip truncate, 8- 
toothed; style very short, as long as tube, arms short, 
obtuse; of disk 6, tips of their lobes ciliol&te. Pappus few, 
erect, white, much shorter than florets, densely scabrid, tips 
subacute. Achene small linear angular thickened upwards, 
dull-brown, glabrous. 

Hab . In the Weber district, County of Patangata, between 
Danncvirke and the East Coast: Mr. H. Hill ; November, 
1896. 

Obs. A truly handsome shrub, from the great regularity of 
its numerous and neat symmetrical heads of flowers in small 
knots or bunches on its slender branches. This species be¬ 
longs naturally to the same sub-section as the two former 
ones, but is very distinct, 

4. 0. parvifolia , sp. nov. 

A small bushy shrub of diffuse growth, 6ft.-8ft. high, with 
erect twiggy branches; branchlets slender, glabrous, angular, 
dark-red, striate. Leaves and flowers produced together in 
small knots or bunches, 6-7 lines apart, opposite; leaves few r , 
8-4-6 together fascicled, very small, l§-2| lines long, eub- 
obovatc tapering to base, tip obtuse and rounded, glabrous 
and dark-green above (sometimes hairy, hairs substrigose 
adpressed), densely pubescent below, hairs white (reddish in 
young leaves), shining, short, appressed; midrib lower half 
prominent underneath; petiole 1-1 f hues long. Heads 8-6 
together (sometimes solitary), narrow campanulas, sub 
2J lines long, patent, spreading, axillary among leaves; pe¬ 
duncles slender, 2 lines long, hairy. Involucral scales hairy, 
iii three rows; the outer 2-3-6 thickiah, ovate, short, bract- 
like, dark-coloured (may be termed bracts, but they adjoin 
the other scales proper, and close round tike head with them) ; 
the inner thin, green, shining, sub-linear*lanceolate, concave; 
tips acute and thickly woolly-ciliolate. Florets few, of disk 
and of ray equal in number, usually 4 of each, sometimes 6 ; 
nvy\ lamina small narrow pale-brown, tube slightly hairy* 
style two-thirds length of lamina, arms spreading, acuminate 
subacute; disk florets longest, much exeerted, dark-bltiwu, 
tube hairy, tips of lobes pubescent, anthers largely ***** ted. 



599 


Oolenbo .—On New Pluenogams . 

their tips very acuminate pungent, pale ; stigmas large, rough, 
bristly, dark-red, tips acute. Pappus few, white, erect, sca- 
berulous, shorter than disk-florets. Achene small linear 
terete, thickest at top, glabrous. 

Bob . In low damp grounds, and on margins of water¬ 
courses, South Norsewood, County of Waipnwa: Mr. A. Olsen; 
1894-95. (Also, in former years, but barren : W, C.) 

Obs. A species near to O. virgata , Hook. 

tienus 17. Seneoio, Liun. 

1. S. rujujlandulosis , sp. nov. 

Annual. Herb stout, erect, simple, glabrous, 2ft.-3ft. 
high; stem thick, Jin. diameter, subangular, hard below but 
not woody. Leaves few, distant lin.-2in. apart on stem, 
ovate acuminate acute, irregularly and coarsely duplicato- 
dentate, lamina 4in. long, 2Jin. wide, tapering to base and 
there largely dilated Jin. or more, cordate auricled but free 
from stem npt clasping, soft, very thin, margins thickened 
and recurved (very plaiu in young leaves), light-green above, 
much paler below, glandular-pubescent; pubescence above 
subevect and curled, scattered, small, their tips darkish-red, 
smaller and shorter below; veins few, distant, 6-jugate; mid¬ 
rib stout, prominent underneath throughout lower half of leaf; 
petiole Sin. long, succulent, stout, channelled, white, 3 lines 
wide, winged; wings denticulate. Flowers in a large loose 
many-branebed diffuse corymbose panicle, 8iu.-10in. dia¬ 
meter; main flowering-branches 10m.-12in. long, axillary, 
erect, slender, striate, terete, yellow-green, without leaves, 
but having a long narrow leaf-like bracteole at base of 
peduncle, each branch containing 5 heads, with a long linear 
toothed bract at base of lowest branchlet; pedicels slender, 
6-9 lines long, with a subulate bract at base and another on 
pedieel. Heads campanulate, 3 lines long. Involucral scales 
many in a single row, oblong-acuminate, green, glandular, 
slightly viscid, margins broad white membranous greatly 
imbricate, tips hairy acute tipped with black, 4-5 narrow 
subulate braeteoles also tipped with black at base, spreading, 
clasping head. Flowers expanded fin. wide, light-yellow; 
florets of tom 12, lamina narrow-obtong-lanceolate spreading 
and subrevolute, tip rounded 3-toothed, the central tooth 
obtuse and lower than the two outside ones; style arms 
small, slightly exserted from tube—of disk numerous (sub 40) f 
6-toothed ; - styles exserted short, linear truncate, much re¬ 
curved. Pappus white, erect, a little longer than involucre, 
shorter than dM^fiarets, ecabrid, acute. Achene linear; femi- 
t#rete* densely pubescent, striate, slightly thickened upwards, 
base otatuae r alve©lar, Beceptacle rugged. 
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Hab. East sides of Kuahine Mountain - range, about 
3,000ffc.-4,000ft. altitude, on margins of watercourses, and 
also on dry stony spots: Mr. A . Olsen; 1894-95. 

Obs. This fine herb has some affinity with S. glmtifolius , 
Hook. fil. 

Order XLII. Erick*:. 

Genus 1. Gaultheria, Linn. 

1. O. (jlandulosa , sp. >iov. 

Shrub glabrous (specimens din. long, terminating in 3-6 
branchlets, each 2in. long, and nearly alike); bark pale, muri- 
cated with small red and black callous points, the young 
branchlets having a single long black flat hair-like scale, 
acuminate and strigose, appressed upwards from each dot. 
Leaves numerous, alternate, close, imbricate, flat, erect, 
lanceolate-oblong, 8 lines long, 2 lines broad, subapiculate, 
closely serrate; teeth apicul&te with black callous points; 
tapering at base; pctiolate ; reddish-green ; closely and regu¬ 
larly reticulated on both sides, minutely rugulose above with 
a kind of varnished appearance ; petioles sub 1 line long, 
stout, red. Flowers very numerous, terminal in corymbose 
panicles, very close-set, small, reddish (dried). Calycine 
lobes broadly ovate, spreading, concave, margins glandular 
ciliol&tc ; peduncles slightly pilose, much bracteate; pedicels 
glabrous, 1 line long, with 3 sessile bracts at base, clasping, 
broadly deltoid-ovate, apicul&te, margins glandular-ciliolate 
or serrate (sub lens). Corolla broadly c&mp&nul&te, veined ; 
tube ^in. long; lobes broadly deltoid, very obtuse, much 
recurved, margin of tips irregularly and minutely jagged. 
Stamens short, as long as anthers, war ted, broadest at 
extreme base ; anthers small, simply horned, minutely muri- 
catulate, base rounded, dark-red. Style as long as tube, 
slightly exserted; stigma simple. Hypogenous scales longer 
than ovary, their tips rounded. 

Hab. Buahine Mountain-range, east side: Mr. H. Hitt, 
1894; Mr. E. W. Andrews , 1895.' 

Obs « A truly handsome and neat species, differing con¬ 
siderably from all known ones, yet having close affinity with 
G. subcorymbosa , Col. (Trans. N.Z. Inst., vol. xxii., p, 476), 

Genus 3. Cyathodes, Br, 

1. C . articulata , sp. nov. 

A (small?) glabrous shrub; branch (specimen) 4in.. long, 
slender, woody, bearing several very short branchlets lin. long, 
bark greyish. Leaves Huberect, close, decussate, imbricate, 
linear acuminate a little broader at base, 8$ lines long sab 
4 line wide tapering into a long callous acute tip, thick^h, 
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margins recurved entire; pale-dull-green above and somewhat 
glossy; paler below and 4 -nerved, nerves white ; petiole short, 
stout, broad, iiattish, articulated to a little circular knob in 
the branchlet. Flowers terminal on the branchlets, 5-7 
together forming small heads, pale-reddish or fawn colour; 
peduncles short, bearing small suborbicular bracts; calycine 
lobes or bracteoles larger, broadly ovate obtuse, pinkish, mar¬ 
gins thin, minutely ciliolatc at tips; corolla tubular sub 
8 lines long veined ; lobes 5, small ovate acute, glabrous not 
bearded; tube slightly hairy within; anthers udnate opposite 
angles of lobes, slightly exserted, linear, emarginate both ends, 
dark-brown; style erect, nearly as long as tube, slightly hair}' 
below ; stigma simple; ovary densely hairy; hairs appressed, 
pure white. Hypogenous scales, small, orbicular. 

Tlab. Hills in the interior, west of Napier; 1895. 

Obs. I. Of this plant I received only a solitary specimen 
(among those of other plants*, apparently casually gathered 
iu passing as of no great consequence ; all the little branchlets 
on it were very similar and perfect. 

II. 1 place it here under Cyathodes (not having seen its 
fruit) mainly owing to the lobes of the corolla being glabrous 
and the leaves so very pungent. A curious feature is the 
knobbed articulations of its branchlets for its leaves. 

Genus 5. Pentachondra, Br. 

1. P. rubra , sp. nov. 

A low shrub 8in.~4in. high, ascending, erect, much 
branched; branchlets short, lin.-2in. long, bracteato; bracts 
numerous, imbricate, sessile, red-brown, ovate, obtuse, striate, 
small at base of brand dots increasing in size upwards, I line 
long at top. Leaves close-set, erect, narrow ovate (the upper¬ 
most linear-ovate), £in. long, Ain. broad, obtuse, tips callous, 
glabrous, concave, margins finely ciliolate, 3-5 nerved below', 
pale-dull-green; petioiate, petioles £ line long, red, striate, 
stout, flattish. Flowers few, solitary, terminal, red; tube 
cylindrical, 8 lines long, glabrous arid shining on outside, 
slightly hairy within ; lobes 5, sub 1 line long, narrow linear- 
ovate subacute, recurved, spreading, deusely bearded, hairs 
red ; bracteoles broadly ovate, obtuse, much ciliate. Anthers 
linear, subciavate, widest at top, subacute at base; style erect, 
Stigma capitate. Disk-scales, tip truncate. Fruit obovate, 
$in. long, red, style persistent. Nuts 8, subreniform, gibbous, 
red, muricatulate-rugose. 

Sab, Buahine Mountain - range : Mr. E. W. Amirews ; 

1895. 

Obs. This plant, having 8 pyrenes in its fruit, does not 
agree with its generic name, nor with Bentham’s statement 
respecting the genus—vis., “ with 5 distinct pyrenes, or fmoer 
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by abortion " (FI. Austral., vol. iv., p. 163). Yet Hooker says 
of it, “* Drupe of 6 or more small 1-seeded nuts” (Handbook 
N.Z. FI., p. 178). In other respects it agrees with the genus, 
and it may, with the next plant hereunder described, serve to 
unite those two nearly-allied genera. 

Genus* Trochocarpa, Br. 

1. T . novw-zealandiw, sp. now 

A low bushy shrub, l|in.-2in. high, much branched, 
glabrous; branches short; steins woody, slender, blackish. 
Jieaves numerous, close, imbricate and spreading, lanceolate, 
1$ lines long, 4 line wide, tip subacute-obtuse, 3-5-nerved 
below, rather thickish, margins entire; dark-purpliBh-green; 
petioles rather stout, £ line long, red; margins of young leaves 
toward apex minutely ciiiolate (sub lens). Flowers few, soli¬ 
tary, terminal and axil Jan' on tips of branchlets, sessile. 
Sepals 5, ovate-acuminate,' tips obtuse, margins finely ciiio¬ 
late ; 2 broad bracteolos below calyx, and smaller roundish 
ones outside. Corolla subcyiindrictu, 2 Hues long, valvate in 
bud, tip acute, white with pink tips on outside; tube slightly 
hairy half-way down; Iotas 5, equal, acute, much bearded 
within, and 2-nerved from base. Anthers linear - oblong, 
brown, adnate, close to angle-bases of lobes; style stout, 
erect; stigma capitate, papillose. Fruit red, globular, shin¬ 
ing, 2 lines diameter, pulpy, Btyle persistent. Seeds 9, yellow, 
oblong, plano-convex. 

Hah . Summits Kuahine Mountain-range, east side: Mr. 
A. Olsen; January, 1895. 

Obs. It is not without some doubt that I place this neat 
little plant under this endemic Australian genus. It has much 
of the common appearance (primd facie) of a Pentachondra , 
but its fruit is strikingly different, also its pyrenes, and its 
corolla-lotas are not so densely bearded. 

Genus 8 . Dracophyllum, Lab, 

1 . D. pangens, Bp. nov. 

A (small?) shrub (specimens Gin. long); branches straight, 
erect, very leafy, simple; bark dark-purple with thin silvery 
scurf epidermis; branchlets 3-4 near top, subopposite and 
subfascicled, very slender, lin.~2iu. long, j^iu. wide, ereet, 
bearing 4-5 leaves at tips; bark red, glabrous, shining. Leaves 
erect, subrigid, filiform, 24 in.~ 2 $in. long, ^ line ^ide, thickish, 
concave above, Bemi-terote below, margins entire, tips pun-, 
gent; colour pale-yellowish-green, fugacious in drying;; 
sheaths large, 5 lines long, 2 lines wide, red, margins .thin, 

4 An Australian genus, closely allied to the preceding, hut hot 
hitherto detected in New Zealand* 
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dilated rather suddenly but not truncate, minutely and 
sparingly ciliolate at apex extending a short distance on mar* 
gms of lamina. Flowers terminal on main branch in a short 
8tout raceme IJin. long, Jin. wide, 7-9 together, alternate, 
subdistichous, not crowded; bracteoles few, the outer one 
longer than corolla, inner shorter, broadly ovate-acuminate, 
their margins very membranous and finely ciliolate, bases 
enwrapping; pedicels short, stout, wrinkled. Sepals narrow* 
ovate-acuminate, very acute. Corolla red, campanuiate, 4 
lines long, mouth 2J lines diameter, lobes large, deltoid 
acuminate acute, recurved. Anthers oblong-ovate, obtuse. 
Style 1 line long, capitate. Scales half as long as ovary, 
broadly cuneate, tips truncate. 

Hah. On Bu&hinc Mountain-range, east side: Mr. H. 
Hill ; 1895. 

2. D. varhm % sp. uov. 

A shrub; ascending, erect (single specimen Gin. long, 6- 
hrancbed at top); main stem Btoutisn, 1J lines diameter 
(naked l>elow for 2in.), bark greyish, much fissured longi¬ 
tudinally, ringed; branchiate slender, ringed regularly ^in. 
apart, bark red-brown, shining with thin silvery epidermis. 
Leaves terminal, close, clasping and subhnbricafce at bases, 
patent and subrecurved, linear acuminate, ljin. long, 1 line 
wide at base of lamina, not coriaceous nor stout, slightly con¬ 
cave, nerved, margins faintly scaberulous below finely serru¬ 
late above, tips subacute, colour dull darkish-green ; sheathing 
bases reddish, 1J lines long, t ^in. broad, soon dilated but not 
truncate, 6-nerved # margins thin entire, very finely and shortly 
ciliolate on shoulders only. Flowers terminal in short stout 

r '\es sub lin. long, 8-10-12-flowered, very close together, 
ost hidden in bracteoles which are ovate-acuminate, as 
long as or longer than corolla, margins much ciliolate, tips 
acute. Sepals linear, acute, transversely wrinkled, red- 
brown. Corolla reddish, small, 14 lines long, tubular; lobes 
erect, subovate-obtuse, tbeir margins undulate. Anthers nar¬ 
row-oblong, 2-lobed, adnata, nearer the mouth of tube than 
usual, so as to be partly on lobes at their bases. Style short, 
stout. Ovary small, grooved, narrowest at base; scales as 
long as ovary, broadly cuneate, their tops rounded, retuse. 
Hob . On Ruahine Mountain-range : Mr. H. Hill ; 1885, 

8, B* migMtifolium, sp. nov. 

Shrub erect, much branched, fastigiate, slender (specimens 
6in*~9in, long); bark dark-red, shining on young branches; 
brandies numerous, subfascicled, very slender, almost filiform, 
ifein. diameter, 6in,~7in. long, distantly and regularly scarred; 
secondary branchiate also long, simple, with many buds of 
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branchlets. Leaves numerous, imbricate and sheathing, close 
at tops of branches but distant along young branchlets, sub¬ 
ulate, thickish, 3-9 lines long, ^iiu wide, tips obtuse with a 
callous mucro, margins minutely and finely serrulate (sub lens), 
concave above semiterete below; sheaths gradually dilated, 
2 linos long, 5-nerved, their margins very thiu, ciliolate on 
upper portion. Flowers few, 2-3 together, terminal on small 
stout lateral branchlets. Calyx sub-liuear-lanceolate, 1J lines 
long, margins thin, ciliolate, tip mucronulate. Corolla red, 
longer than bracteoles, 2 lines long; lobes deltoid subacute 
erect, margins slightly uneven and incurved. Anthers orbicu¬ 
lar. Style short, stout, ovary truncate at apex. Scales 
broadly cuneate, their tips truncate and slightly retuse. 

Hab. Ruahine Mountain-range : Mr . H. Hill ; 1895. 

Obs. A species of a most peculiar aspect, from its very 
slender fastigiate branches, and excessively narrow and short 
erect leaves. 

4. D. brachyphyllum , sp. nov. 

A small low shrub (from specimens 4in.~5in. long, oue of 
them being apparently gathered from base), ascending or sub¬ 
erect, much branched; branchlets fastigiate, short, suberect, 
lin.-2in, long, slender, much scarred (or, more properly, 
ringed), regularly 1 line apart; bark red-brown, glabrous, 
shining. Leaves rather numerous, patent, recurved, linear 
subulate, thickish, 5-7 lines long, g^iti. wide, subquadri- 
fariously disposed, concave, veined, margins finely serrulate, 
tips obtuse with a minute callous subacute mucro; colour 
dull-dark-green. Sheathing-bases largely clasping, 3 lines 
long, 2 lines wide, much veined; margins membranous, finely 
and minutely ciliolate above, gradually contracting into lamina. 
Flowers few, close-set, terminal on main branch in a short 
stout raceme sub lin. long and bearing 7-9 flowers; bracteoles 
Jin, long (as long as tube of corolla), deltoid acuminate, 2 lines 
broad at base, many veined, enwrapping, margins membranous 
and finely ciliate; tips thickened acute, callous; the outer¬ 
most one a little longer than corolla with its tip dilated; 
pedicels stout, 1 line long, transversely wrinkled. Sepals 
narrow linear, very concave, margins ciliate. Corolla 3 lines 
long, cylindrical, red; lobes small, recurved. Anthers small, 
oblong, situated lower down in tube than usual. Style longer 
than ovary, stout; ovary small, sides grooved. Scales br&adly 
cuneate, truncate, slightly retuse, higher than ovary ana 
slightly incurving over tt. 

Hab. Ruahine Mountain-range: Mr, H, Hill; 1895. 

Obs , A species near D. rtcurmm t but differing in several 
characters. 
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5. D. virgatum , 8p. nov. 

Shrub erect (“(5ft. high ”), bark greyish, much brauched ; 
branches virgate, 10in.~14in. long, slender, scarred, ringed 
1-1£ lines apart; branchlets numerous, 3in.-5in. long, very 
slender, ^foin. diameter, erect. Leaves pale-green, filiform, 
4$in.-5in. long, ^in. wide, acute, channelled, margins mi¬ 
nutely serrulate/ Sheathing-bases £in. long, 2 lines wide, 
glabrous, reddish - brown, auriclod, auricles acute, margins 
entire membranous. Flowers (“ white sweet-scented ”) ter¬ 
minal in single racemes sub lin. long, 7-8-flowered, on short 
lateral rather distant branchlets; flowers alternate, with 8 
(sometimes 4) long leafy bracts at base of raceme; pedicels 
short, 1 line long, stout; bracteoles ovate-acuminate, concave, 
ciliolate, longer than tube, the outermost one largely awnod, 
the inner ones pubescent above on middle of back. Sepals 
ovate-acuminate, nearly as long as corolla, pungent. Corolla 
small, dark-red, tube 1 line long, lobes spreading narrow ovate- 
acuminate ; tips thickened, slightly incurved. Style stout, 
exserted, persistent. Stigma large, obsoletely 5-lobed, papil¬ 
lose, shining. 

Hab. On Buahine Mountain-range, east side: Mr. A, Ol¬ 
sen; 1896. 

Obs . A very striking shrub of this gonus ; its very long and 
slender branches and leaves allies it with D. squarrostm , from 
which species, however, it is very distinct. 

6. D. hcterophylhm , sp. nov. 

An erect (small?) shrub, my specimen a single branch 
Sin. long; slender, bark dark-purple, glabrous, ringed 1 line 
apart; branchlets opposite, 3, subtascicled, besides the main 
one, and lin. above two others similar. Leaves rather nume¬ 
rous, of irregular lengths, linear, erect, nearly rigid, dull-pale- 
green, terminal—on main branch 4£in. long ^in. wide, on 
lowermost branchlets Sin. long, and on two uppermost branch- 
lets lfin. long—and filiform, sub ^in. wide, canaliculate above, 
semiterete and striate below, margins entire or very minutely 
scabrid (sub lens), tips acute. Sheathing-bases abruptly ex¬ 
panded, lf-2 lines wide, hall-clasping, red, the upper portion 
of margins minutely ciliolate. Flowers in short terminal 
spikes, fin. long, 6-flowered, alternate, sessile; calycine bracts 
(o) as long as tube of corolla, closely enclosing one another, 
the inner 4 very small and narrow, 1 line long, subulate, very 
acute, margins thin and ciliolate; the 7th or outermost bract 
broadly deltoid, 4 lines long, including the narrow subulate 
sharp callous tip, which is 2 lines long. Corolla tubular, 8 
lines long, glabrous, red, 2 lines diameter at mouth; lobes 
spreading ovate, subacute, thin, veined. Anthers suborbioular, 
emarginate, and cordate. Style half as long as corolla. Stigma 
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capitate. Hypogenoue scales oblong, longer than ovary, their 
tips rounded. 

Hab. Buahine Mountain-range, east side: Mr. E. W. An¬ 
drews ; 1695. 

Order L. Bobaoine*. 

Genus 1. MyoBOtis, Linn. 

1. M. (Exarrhcna) venosa, sp. nov. 

(A single specimen, evidently taken from a rootstock.) 
Ascending and erect, simple unbranchod, slender, strongly 
ribbed, lOin. high (including racemes not fully expanded), 
hairy; hairs long, patent, white, arising from muricated points. 
Leaves on stem few (6), alternate, distant Jip.-}in. apart, 
oblong apiculate, ljin. long, Jin. wide, strigosely hairy on noth 
sides, ciliate, brown (so calyx), midrib prominent below, the 
lower 4 subpetiolato, lamina tapering to base ; on top of stem 
a pair much smaller opposite and sessile, enclosing 2 racemes, 
one 4in. and one 2in. long, largely scorpioid, the shortor ono 
with a leafy bracteole Jin. long juBt below the lowest pedicel. 
Flowers 10-15, alternate (not all unrolled), distant 3-4 lines 
apart on stem; pedicels slender, 2 lines long; calyx broadly 
campanulate, very rough and hairy, 2 lines long, cut half¬ 
way to base; lobes ov&te subacute, ciliate, with a strong 
middle nerve, much veined with an intramarginal vein, vein- 
lets anastomosing. Corolla twice as long as calyx, 5 lines 
diameter, reddish (dried, probably whitish or cream-coloured 
fresh); tube 2 lines long, very narrow; lobes large, broadly 
rounded and slightly retuse, much veined, veins anastomosing; 
scales of throat-margin rather large, kidney-shaped, slightly 
retuse. Anthers exserted, linear, tips subacute, bases hastate; 
style long; Btigma small, clavate, bifid. Nuts broadly ovate, 
obtuse, turgid, pale-brown; testa very thin, semi-transparent, 
shining, showing seed within. 

Hab. Buahine Mountain - range, east side: Mr, E. W, 
Andrews; 1895. 

Order LIXI. Scrofhulabiums. 

Genus 7. Veronica, Linn. 

1. V, hillii, sp. nov. 

A small compact bushy shrub, 12in,-18in. high; whole 
plant glabrous. Leaves numerous, decussate, close-set 2 lines 
apart on brauoblets, patent, subfalo&te, oblong-lanceolate, IJm. 
long, 44 lines wide, not narrowed into petiole, slightly later¬ 
ally Bubrevolute not fiat, thickish, opaque, dark-green shove, 
pale-green glaucescent below, margins slightly dentate-senate 
(5-8 serratures on each side); midrib stout, prominent below, 
thickened at tip, obtuse; petiole abort almost* sub sessile, stout. 
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adpres&ed to stein. Flowers sub ter initial and subeorymbose, 
racemes axillary, slender, a little longer than loaves; peduncles 
very slender, fin. long, bracteate, usually 4 pairs of bracts 
(sometimes binate, and also tern ate), pedicels short, stout; 
bracteoles as long as sepals, thin; the two bracts of lowest 
pair of pedicels (also suopeduncles) nearly twico as loug as 
bracteoles. Flowers white; sepals narrow sub-ovate-acumi¬ 
nate, H lines long, thin ; corolla 3 lines diameter, spreading, 
4-lobed, lobes nearly alike narrow ovate-acuminate, tips in¬ 
curved (sometimes rarely 3- and 5-merous), the lower lobe the 
smallest; tube sub 1 line long, wide, throat miked ; style very 
long, more than twice as long as calyx ; capsule broadly ovate- 
elliptic; seeds few, thin, flatfish, rather irregularly shaped, 
suborbicular, broadly elliptic, and obovate, pale-brown, gla¬ 
brous. 

Ilab . At Kuripapango, on the Biver Ngaruroro, in the 
hilly interior, County of Hawke's Bay : Mr. M. Hill; 1894. 

Obs . I. A very graceful floworing-shrub, its flowers pre¬ 
senting a peculiar neat and striking star-like appearance. It 
will range naturally near to V. colcnsoi t Hook., and V. dar - 
winiana , Col. (Trans. N.Z. Inst., vol. xxv., p. 331). In drying, 
the leaves lose much of their dark-green colour above, and 
become glaucescent. 

II. Mr. Hill brought away living plants, which have done 
well in his garden at Napier. 

2. V. ohenii , sp. nov. 

A small neat prostrate shrub with short procumbent 
branches, rooting at nodes; branches slender, thickly pubes¬ 
cent, hairs short, patent; bark dark-red. Leaves rathe* 
dose, opposite, subseound, sub-rhombic-orbicular, 4 line? 
diameter, deeply cut, serrate, 3 teeth on the side (some¬ 
times only 2), tip obtuse and subacute, glabrous, dark-green. 
thickish; petiole 1 line long, stout, canaliculate, glabrous 
edges pink. Flowers in slender erect axillary opposite 
peduncles 4in.-5in. high, the lower half (or more) naked, finely 
and closely pubescent j(as also pedicels); flowers 15-20 
alternate, rather distant, patent; pedicels 4-5 lines long 
very slender, with a single sessile bract at the base (in one 
specimen 8 together subfascicled, with 3 bracts), bracts ovate 
obtuse fein teg, the lowest pair 2 lines long (rather large 
for ^o small a plant), glabrous, margined, margin ciliolate 
Sepals large, rhombic - ovate, obtuse, glabrous, thick, th< 
apical ration of margins glandular-ciliolate. Corolla small 
sub 8 fines long l tube very short; lobes 4, 8 of them arbi 
cular, 1 (the lower) oblong, tip rounded entire, conniving 
white with a pink throat and a few faint pinkish dashes 
Seamens inclosed, shorter than lobes; anthers cordate obtuse 
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style long, slender, flexuous, persistent; stigma simple. Cap¬ 
sule diclymous, subpyriform, turgid, nearly twice as long as 
calyx (one specimen tri-celled). Seeds numerous, broadly 
elliptic-obovate, slightly turgid, dull-yellowish. 

Hab. Ruahine Mountain-range, east side: Mr. A. Olsen; 
1894-95. 

Obs. I. The affinities of this neat little species are with 
F. bidwillii and F. lyallii, differing, however, from both in 
several characters. 

II. Named after its discoverer, Mr. A. Olsen, of South 
Norsewood, a zealous collector and lover of plants, as many 
of them detected by him and described by mo in this and in 
several preceding volumes of the “ Transactions of the New 
Zealand Institute " bear ample witness. Of this genus, 
this species, with others, and many other plants from the 
mountain - ranges, flourish admirably in his well-stocked 
garden, the proximity to the mountain and its altitude being 
so suitable. 

3. V. marginata , sp. uov. 

A small shrub(?) (two specimens received by post); young 
branchlets 6in. long, simple, leafy alike throughout, bark pale- 
green, densely pubescent. Leaves decussate, spreading not 
crowded, 3 lines apart, broadly lanceolate, lin. long, 4 lines 
wide, tips acute produced, bases abrupt subtruncate, charta- 
ceous, bright-green on both sides, glabrous, not flat, slightly 
revolute; margins entire, hairy, their extreme lateral edges 
minutely and thickly pubescent, hairs greyish; midrib sunk 
and finely pubescent above, very prominent below, excurrent, 
thickened and subscaberulous at tip; petioles 1 line long, 
stout, broad, glabrous, their bases naif-clasping and semi* 
connate. Flowers rather numerous, terminal in small close 
corymbs ljin.-2in. diameter, also axillary and subterminal in 
short deltoid distichous loose racemes/ IJin. long and lin. 
wide at base, 5-jugate; pedicels patent, 1} lines long, glabrous 
(sometimes finely but thickly puberulent), each with a small 
linear-ovate bract at base minutely ciliolate (also sepals). 
Sepals 4, large, half as long as capsule, ovate-aoute, spreading. 
Corolla large, sub Jin. diameter, tube, very short or 0, throat 
wide; lobes 4, suborbicular, entire, the lowermost one only a 
little smaller, largely veined; colour white slightly dashed 
with lilac. Stamens included, stout; anthers cordate, obtuse, 
dark-purple. Style 2 lines long, slender, curved; stigma 
small, simple. Capsule (immature) slightly inflated, broadly 
ovoid, 8 lines long. Seeds oblong-obovoid, turgid, glabrous, 
pale. 

Hab. From garden of Mr. A. Wall, Porirua, near Welling* 
ton (per ifr. 2?. 0. Harding ); 1895. 
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Obit. A very distinct* striking* and graceful species* differ¬ 
ing largely from all others known to me, but having some 
afnuity with F. elliptica, F. benthami , F. la vis, and F. buxi- 
folia . Its large flowers without tube (which makes them 
fugacious), 4-fid calyx with sepals large and sharply acute, 
elegant-shaped and symmetrically-placed leaves with their 
curious puberulous margins and produced tips, make the plant 
an attractive and pleasing object. 

Order LXVII. Thymelkje. 

Genus 1. Pimelea, Banks and Soiander. 

1. P* subsimilis , sp. nov. 

A dwarf shrub 10in.-12in. high, erect, stout; branches 
few, thick, short, scarred, densely clothed with patent white 
hairs between upper leaves; bark reddish, covered with 
minute black tubercles between scars. Leaves quadrifariously 
disposed, very close and imbricate, narrow oblong-ovate, 2-2$ 
lines long, tip obtuse, subsessile, concave, thickish, glabrous, 
reddish-brown (dried), midrib very stout and prominent 
below; petiole orood, thick, wrinkled; floral leaves 4, un¬ 
equal, one being a very little larger and three smaller than 
those of the stem, but thinner, greenish, with lateral nerves 
visible. Flowers terminal in small corymbose heads, 4-8 
together; receptacle hairy; perianth sub ^in. long, very 
hairy on the outside, especially at base, with long white 
hairs extending upwards ; lobes pink-coloured, broadly ovate, 
tips ciliate, Anthers exserted, shorter than lobes, broadly 
ovoid, obtuse, cordate. Style included, length of tube, 
simple. 

Hab. Buahine Mountain-range : Mr. JET. Hill ; 1895. 

Obs. A species having close affinity with P. styfosa. Col. 
(Trans. H.2L Inst., vol. xx., p. 205), but of more robust habit, 
erect and simple, possessing much smaller leaves and flowers, 
with much longer white hairs, style included, Ac. 

2. P. dazyantha , sp. nov. 

Shrub low, bushy, suberect, 12in.-16in. high, much 
branched; bark brown, striate; branches, leaves beneath, 
and flowers densely strigosely hairy; hairs very long, acute, 
pure white. Leaves numerous, subdecussate, slightly im¬ 
bricate, and rather distant, broadly ovate and subacute, 4-5 
tines long, glabrous and minutely subpa^lllose above, with 
thick Whfte hsiry Citioiate margins, subsessile; petioles small, 
thickish, reddish, glabrous, flowers in small terminal heads 
of 5-9; receptacle densely hairy, hidden by long white hairs; 

similar to stem leaves but rather smaller. Pe¬ 
rianth smati.obkmg, 8 hues long, sessile, hairs extmdiag 
■ m ■■ : 
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nearly 1 line beyond lobes; tube 2 lines long, veined within ; 
lobes very small, broadly oblong, ^in. long, reddish, veined. 
Anthers sub-oblong-ovoid, red, connective very small, apicul&r. 
Style rather long, flexuoun; stigma capitate, papillose; an¬ 
thers and style exserted equal lengths. Ovary dark-green, 
subobovoid, hairy at top. 

Hab. On stony dry ridges near the River Waimataa, 
County ol Patangata (the provincial boundary between 
Hawke's Bay and Wellington): Mr. H. Hill; November, 
1895. 

Obs. I. On one of the branchlets, directly under the largest 
head of flowers and entirely concealed by it, 1 found two 
young branchlets a few lines in length, full leafy ; showing that, 
shortly, that terminal head of flowers would become axillary 
in the fork occasioned by those two branchlets; and, further, 
in looking over the specimens I found the dead remains of 
receptacles of flowers in the axils of the old branches, con¬ 
firming the same. I had, however, noticed that peculiar 
character before in P. dichotoma, a much larger species 
(Trans. N.Z. Inst., vol. xxii., p. 485). 

JI. This species will rank near to P. armaria, A. Gunn., 
which, prima fade, it much resembles. 

Class II. MONOCOTYLEDONS. 

Order I. Orchidsjb. 

Genus 12. Pterostylis, Br. 

1. P. venosa, sp. nov. 

Plant small; leaves 2 near the base of the stem, sub- 
orbicular-oblong, lfin. long, lin. wide, very membranous, 
largely veined, veins prominent anastomosing, areoles large 
Bubquadrilateral; petioles also veined, broad, loose, clasping, 
with 2 sheathing-scales at base. Scape 2fin, high, naked. 
Galea erect, fin. long, hood-shaped, greenish; dorsal sepal 
ovate-acuminate, obtuse; lower lip small, cuneate, sub jin. 
long, ascending, with 2 linear-ovate lobes, tips finely acumi¬ 
nate, extending a little beyond dorsal sepal; petals fin. long, 
sub-lins&r-spathulate with an obtuse angle produced on outer 
edge near the middle, tips broadly truncate. LabeUum sub 
fin. long, purplish, ovate-acuminate, parallel-veined, tip very 
slender, slightly exserted. Column sub fin. high, very slender, 
wings with lower lobes oblong-obtuse, upper lobes, or teeth, 
short, narrow, acute. 

Hab. Ruatune Mountain-range, east side: Mr. A. Olsen; 
1894. 

Obs. I have only received two specimens of this little plant, 
and they are very similar; unfortunately, though whole and 
perfect, they have been pressed very much in drying, so 
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that it has been a difficult matter to ascertain correctly 
their finer internal construction, on which so much depends, 
and I have only dissected one of them. 

2. P. subsimilis, 8p. nov. 

Plant Bin. high. Leaves, radical 0; stem-leaves 5, dis¬ 
tant, lanceolate, much acuminate, the 4 uppermost 4in. long 
£in. wide, the lowest leaf small and narrow Sin. long, sessile, 
half-clasping, very membranous; midrib slight; veins dis¬ 
tantly reticulated, forming long areoles; near base of the 
stem 3 short sheathing-bracts. Scape slender, 1-flowered. 
Galea erect, curved ; dorsal sepal 2in. long, very acuminate; 
petals linear-lanceolate, l£in. long, acute; lower lip deltoid, 
2in. long, its two lobes long and slender with filiform red 
tails embracing galea; labellum red, Jin. long, lanceolate, 
veined; veins parallel; midrib stout, minutely papillose, tip 
truncate; appendage broadly cuneate, curved, tnfid, tips fimbri¬ 
ate ; column erect, wings large 3} lines long; lower lobes much 
produced, obtuse, rounded; upper lobes or teeth very narrow, 
erect, shorter than column; the uppermost dorsal margin of 
wings rounded and free from column; anther-hood large, 
erect, ooncave, apicular, reddish; stigma long, wider than 
column. Ovary 7 lines long, very slender. 

Hob . Bu&hine Mountain-range, east side: Mr. A. Olsen; 
1894. 

Obs. A species primd facie resembling P. spcciosa, Col, 
<Trans. N.Z. Inst., vol. xxii., p. 488). 

Order VII, LiWAOMiK. 

Genus 5. Astelia, Banks and Solandcr. 

1. A. minima. Bp. nov. 

Plant very small, tufted; rootstock not woody, ooalescent, 
sottish, Sin. (et alt.) long. Leaves (5) linear, l$in.-lfin. long, 
14 lines brood, tips acuminate, acute, margins recurved, mid¬ 
rib very prominent below, scurfy with long white shining 
irregular scaly hairs above (also the scape, pedicels, ana 
flowers), but glabrous below and nerved, their oases thickly 
covered with long silky white acuminate scales, and the 
young leaves densely margined with reddish shining soales. 
Male : Scape slender, as long as leaves, forked aoout the 
middle, on one arm 8 and on the other 2 flowers, with 1 
flower in the axil of the fork; flowers distant, free, on long 
pedicels; a long linear leaf-like bract at base of fork, and a 
smaller filiform one at base of lowest pedicel; pedicels 
Knee long. Perianth spreading, 8 lines diameter; segments 
narrow ovate-acuminate, the 8 inner narrower, each with a 
little knob near apex within. Anthers elliptic, emargioate. 



612 Transactions. — Botany. 

green, much shorter than ovary; style short and thick; 
stigma coarse, truncate, obsoletely 8-anglod. Female : Only 
imperfect and damaged flowers seen. 

Hob. Buahine Mountain-range, east side: Mr. II. Hill, 
1895; Mr. E. W. Andrews, 1895. 

Obt. This is another small mountain species, allied to 
A. linearis, Hook., of the same mountain-range (and also of 
the Antarctic Islands, Auckland, and Campbell’s); to A. alpina, 
Br., of Tasmania; and to A. pumila, Br., of Fuegia ana the 
Falklands; but differing from them all. Of the specimens 
received, the female-flowered plants were mueh damaged and 
past flowering; suflicient, however, remained to show their 
great difference from their congeners. 

Order XI. Cypkhace®. 

Genus 14. Oarez, Linn. 

1. C. inconspicua, sp. nov. (non Steud.). 

Plant very small, ljin.-lfin. high, erect, thiokly caBspitose. 
Leaves very narrow, filiform, semiterete, canaliculate, irre¬ 
gular in length, finely serrulate at top, tips obtuse, green, 
sheathing below, 6-8 together. Culms a little longer than 
leaves; spikelet solitary, small, 1 — 1% lines long, broadly 
cuneate, spreading, usually 4 together; the two outer scales 
long, bract-like, the outermost Jin. long, tip stout, obtuse; the 
next Jin. long, tip slender, acute, both finely serrulate. Glume 
rather large for plant, ovate-acuminate, brown, enwrapping, 
margins membranous, tip much produced, serrulate. Utriole 
ovoid acuminate, tip 2-fid, lobes long sharp pointed serru¬ 
late. Style long, margins serrulate; stigmas 3 (sometimes 2), 
dark-brown, long, rough, curved. 

Hob. Baaliine Mountain-range, east side: Mr. A. Olsen; 
1895. 

Obs. Allied to C. acicularis, but a smaller plant, without 
the linear scale of that species, with differently-shaped spikelet, 
long style, &o. 


Order XQ., Gbamhoub. 

Genus 16. Danthonia, De Candolle. 

1. D. nervosa, sp. nov. (Col., non, Hooker). 

Plant small, tufted; rootstock hard, slightly knobbed, 
'much branched; branches short, patent, spreading and as¬ 
cending, with many white glabrous sheathing striate bracts 
at bases of leaves and clothing nodules. Culms erect and 
drooping, 7in.-9in. (rarely 12in.) long, slender, almost fib- 
form, glabrous, striate, pale-green, nodes blackish, with three 
short stem-leaves nearly equidistant. Leaves lew, one-tbbd 
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length of culms, 1 line wide at base, sub $ line wide above, 
largely striate, tips subacute, whitish, callous, pale-green, 
subglaucescent, scaberulous dotted between etnas below, 
closely revolute, finely hairy, largely sheathing, orifice of 
sheath very hairy within* Raceme small, rather narrow, 
lin.-l^in. long, minutely scaberulous, bearing 5-7 upright 
pedunculate spikelets; at base a long leaf-like sheathing 
bract, tip truncate with erect cili©; peduncles 1 line long 
scaberulous and slightly hairy, with a long linear scarious 
bracteole at base. Spikelets not crowded, obovate, suberect, 
4 lines long, containing 3-5 florets, with a small linear mem¬ 
branous bracteole at base; glumes and awns pale-green dashed 
with purple; outer empty glume 8 lines long, ovate, 10-nerved, 
nerves bright-green, prominent, each forimng a double line, 
margin ample membranous, shining, white, tip obtuse its 
margin scaberulous; second empty glume margins ac&brid, 
tip jagged ; white hairs around base* Flowering - glume 
deeply 2-fid, lateral awns very long, longer than glume and 
nearly as long as central awn; central awn long, flat, dark- 
brown, shining and twisted below ; awns scabrid, erect; two 
bundles of long hairs on lateral margins of glume, hairs rigid, 
unequal, scaberulous, acute. Palea subobovate, margins 
sparingly hairy; tip bifid, rigid-ciliolate. Ovary obovate, 
brown, tip bi-oomuted to base of styles; stigmas slightly 
branched at top, branches long, flexuous, strangulated* 

Hab. Dry hills, altitude 1,000ft.-3,000ft., Hawkston, 
County of Hawke’s Bay: Mr, Thomas Hallett ; 1894-95. 

Obs. I. The affinities of this species are with D, tacemosa , 
R. ih\, and D. penicillata (Amndo jyenicillata , LabUL, PL 
Nov. Holl.» i., 26, tab. 34), but differing in several characters. 
Specimens received were obtained after flowering. 

II. Mr. Hallett kindly informs me that this grasB makes a 
close sward, but every plant only grows in its own simple 
tuft. Cattle and sheep are very fond of it, and crop it closely. 
It grows well during Winter, and is about equal to most other 
grasses during summer for grazing purposes; and even while 
being closely grazed it perfects seed, owing to its habit of 
sending out many of its culms horizontally* A valuable grass 
on unploughable hills. 
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Abt. LIX .—New Zealand Cryptogams: A List of a Few 
Additional Cryptogamic Plants, of the Orders Hepatic® 
and Fungi, more recently detected in New Zealand. 

By W. Colenbo, F.R.8., F.L.S. (Lond.), Ac. 

{Read Mare the Hawke's Bay PhUosojihical Institute, Hist October, 

im.) 

During the last year (1894) 1 sent to Kew several parcels of 
cryptogamic plants that 1 hod collected during preceding yean 
in the bush district of Hawke’s Bay; niOBSeB and lichens 
formed by far the larger portion, with some Hepatica and 
Fungi. From letters since received from the director there, 
1 find the following species were determined as being new to 
the botany of New Zealand. The Hcpaticce (as on former oc¬ 
casions) were submitted to Dr. F. Btephani, of Leipzig, for 
examination and report> 

Hepatic*. 

Plagiochila olivacea, Steph., sp. nov. 

Jamesoniella patula, Steph. 

Frullania kirkii, Steph., sp. nov. 

Trichocolea tomentella, Sw., alpine form. 

Metzgeria furcata, var. nuda. 

Of Hepaticce there were 112 distinct packets (many being 
duplicates, in fruit, Ac., of those formerly sent), but of them 
these five were not received before, and only two of them wen* 
species nova. 

Fungi. 

Agaricus (Leptoma) lampropus, Fr. 

A. (Omphalia) pyxidatus, Bull. 

Flammula xanchophylla, Cooke and Mass. 

Polystictus pinsitus, Fr. 

P. citreus, Berk. 

P. occidental®, El. 

Favolus hepaticus, Kl. 

Irpex flavus, Jungh. 

I. sinuosus, Fr. 

Oorticeum lacteum, Fr, 

Clavaria juncea, Fr. 

Bovista amethystine, C. and M. 

AScidium epilobii, VC. 

Peniophora gigantea, Mass. 

Tremella mesenterica, Fr. 

Hydnangium brisbanense, B. et Br. 

Stemonitis fusca, Both; 
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Rhizopus nigricans, Ehr. 

Mucor mucedo, L. 

With several others (Fungi) that were duplicates of species 
formerly sent, together with some that were immature, im¬ 
perfect, mycelium only, and not determinable. 

One species in particular of this named lot deserves a 
passing special mention—viz., Ilydnanghm brisbanense —as 
this curious species 1 found here at Napier in my house- 
paddock, growing pretty plentifully on the ground under the 
shade of some large blue-gum trees (Eucalyptus globulus ), 
where I had never noticed it before. It is, as its specific 
name denotes, an Australian species. Other Australian species 
(e.g. t Polystietus citreus , Irper flavus , Rtemonith fnsca, &c.) 
were also among the little lot sent, obtained by me from the 
distant forests; but this one is a species of a more especial 
and small Australian genus, two other species of this geuus 
being also known— H. iasmanictm , Kalch, and II. amtrali - 
ense , Berk, (this last, however, was subsequently removed by 
Berkeley himself into an allied Australian genus, Octaviand ). 
This is also the second time that I have found peculiar Aus¬ 
tralian species of Fungi here at Napier on the bare ground 
under blue-gum trees. Of course, I do not mean to imply 
there is any connection, anything regular, natural, or oecult 
in the circumstances ('‘There is a river in Macedon; and 
there is also a river at Monmouth; but ’tis all one: and there 
is salmons in both,*' as Shakespeare has it); but it almost 
seetns like a peculiar concatenation of secret natural pheno¬ 
mena—which, though at present merely noticed, will probably 
hereafter become elucidated. 


Abt. LX,— Cryptogams: A Description of Two New Ferns , 
a New Lycopodium, and a Netv Moss, lately detected in our 
New Zealand Forests . 

By W. Colenso, F.R.S., F.L.S. (Loud,), 4c. 

{Bead before the Hawke's Bay Philosophical Institute , SUt October* 

me.) 

Class III. CBYPTOGAMIA. 

Order I. Fiucbs. 

Genus 16. Lomaria, Willd. 

1. h . distant, sp. nov. 

Plant small, tufted, glabrous. Rootstock slender, woody, 
hard» black, composed of coalesced stipites, thiekly olothed 
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with scales, which are also sparingly scattered on stipe; roots 
descending, wiry. Fronds erect, submembranaeeous, dull- 
green (dried), linear-lanceolate; stipe and rhachis very slender, 
almost filiform, smooth, deeply channelled, dark-brown. 
Barren fronds various sizes, SJin.-fiin. long, 4-5 lines broad, 
sometimes subhorizontal and spreading, rhachis fiexuous, 
pinnatifid ; lobes numerous, cut nearly to rhachis (and generally 
distinct in middle of frond, almost pinnate (jnnnato-pinnati - 
fid), as shown by the small red marginal line of separation 
between them), not close, sinuses broad; inferior lobes 
opposite; superior alternate and zigzag, deltoid and oblong, 
sesBile, adnate, margins recurved, suo-crenulate-toothed, their 
tips pointed with a tooth, coarsely veined ; veins forked, usually 
3-jugate, not extending to margin, tips clavate and subtrans- 
lucent; apical lobe short, narrow, acuminate acute. Fertile 
fronds twice as long as barren, stipe very long usually 
5in.-6in., pinnate; pinna opposite, distant 2-3 lines apart 
on rhachis, very small, 2 lines long, sub 1 line wide at base, 
narrow deltoid-acuminate, falcate reversed, adnate and con¬ 
tinuous produced upwards on rhachis (sursnm ctirrens), sub- 
rugulose margins irregularly undulate; tips pointed; dark- 
brown. Involucre large, inflated, pale-brown, margin lacini- 
ate and overlapping. Sori numerous, covering whole under¬ 
surface of pinna; sporangia on long pedicels. Scales deltoid, 
obtuse, cordate, half-clasping, fawn-coloured. 

Hab . Ruahine Mountain-range, east side: Mr.,H . Hill; 
1894. 

Obs. This species will rank near to L. abina , Sprengel, 
and to L. parvifolia , Col. (Trans. N.Z. Inst., vol. xx., 
p. 224), and their allies, differing widely, however, in several 
characters, especially in position and peculiar formation and 
habit of its fertile pinnae, their superior bases nmning upwards 
on rhachis, instead of downwards. 

2. L. altemans , sp. nov. 

Plant small, tufted; rootstock ascending, coalesces!; roots 
long, branched, densely clothed with red woolly hairs , r fronds 
(sub 20) erect and spreading, lanceolate, glabrous; siipites 
very hairy at base, scales darfrbrowa, long and coarse, shining, 
iin. long, 1 line broad at base, subulate, very narrow acumi¬ 
nate; veins longitudinal,dose, coarse; veinletsanastomosing. 
Barren frond pinnatifid, membranous, green, 7in,-10in. long 
(including stipe Sfin.), fin. wide (at middle); lobes alternate, 
regularly zigzag throughout, oblong - deltoid, tips rounded, 
midribs ascending, margins undulate subcrenulate with minute 
callous teeth (3-4-5 together) at tips of veins; veins few,4ree, 
distant, and forked, extending to margin, tips 
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lower pair not arising from midrib; sinuses short, rather 
narrow; lobes very small at base, sub 1 line long; apical 
lobe sub lin. long, ovate, tip obtuse; rhachis slender, chan* 
nelled, colour of frond; stipe stont at base, purple-brown. 
Fertile frond (usually shorter, but some as long as barren) 
ascending, flexuous, very slender (filiform) sub Jin. wide, pin¬ 
nate below; lobes very small, distant, and opposite, forming 
little balls of sori around rhachis, pinnato-pinnatifid above, 
}in. apart, very narrow, sub 1 line wide, annate, largely de¬ 
current also current upwards. Involucres narrow, eptire, con¬ 
tinuous to very tip. 

Bab. On slopes near the sea, Weber district, East Coast, 
County of Fatangata: Mr. H. Bill ; November, 1895. 

Obs. This species approaches near to L. aggregata. Col. 
(TranB. N.Z. Inst., vol. xx., p. 228), but differs in several con¬ 
stant characters, apparent on close comparison. It is also 
naturally allied to some other of our small Lomaria i, as 
L. lanceolate, Bpreng., L. membranacea, Col., L. jmmila, 
Raoul, L. oligoneuron, Col., and L. intermedia, Col. (loc. cit.). 

Order II. LyoopodiaokjE. 

Genus 2. Lycopodium, Linn. 

§ III. Leaves imbricated all round the Btem; spikes terete, 

peduncled. 

1. L. decurrent , sp. nov., Col. (non Brown). 

Plant small, ljiti. high ereot (a single specimen gathered 
without basal portion), 4-brancbed, three of its branches 
being forked, main stem and branches leafy alike, branches 
sub lin. long spreading. Leaves quadrifariouBly disposed, 
loosely imbricate, erect and subfiexuous, subulate, 2 lines long; 
tips acute, slightly incurved, dull-green, glabrous and shining; 
peduncles terminal, slender, erect, £in. long, striate, pale, 
dry, brae tea te; bracts linear, snbopposite, 2-8-4 together, 
distant, pale, rather thin; tips obtuse. Spikes solitary, sub 
lin. long, narrow linear, ^in. wide, brownish. Scales small, 
peltate, subsquarrosely spreading, ovate-acuminate, ^jin. long, 
k-fi/e acute, boses.roundea and much produced, slightly toothed, 
thin ; the uppermost scales with tips less acuminate, obtuse,- 
dilated, and thin, their lower lateral margins slightly toothed. 
Capsule narrow reoiform, | line long, glabrous. 

Bab. Ruahine Mountain-range, east side: Mr. J&, W. An¬ 
drew; 1S95. 

©6s, A species very near to L. teoptUbstm, Col.(Trans, 
N.Z; Inst., vol. 'xx., p. 284), and to its allies, as mentioned 
there.' 
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T)rder IV. Mubci. 

Genua 55. Cryphoea, Mohr. 

1. C. nvcce-zealandw, ap. nov. 

Plant tufted, erect, and slightly drooping; dark-green. 
Stems 2Jin.-3in. long, leafy from base, branched; lower 
branches few, distant, sub |in. long, each bearing 6~8 cap¬ 
sules ; upper branches numerous, close, ,and very short, sub- 
secund, each with a capsule at apex. Leaves subrhomboidal, 
margins entire, nerve very stout extending to margin, apex 
obtuse; poriehcetial oblong-ovate, margins entire, very acu¬ 
minate soon subulate, the subulate portion longer than 
lamina, tips obtuse; cells narrow linear throughout. Capsule 
erect, broadly oblong, turgid, slightly sulcate, reddish (so, also, 
operculum), half concealed by periciuetial leaves; operculum 
slightly conical from a brood base, depressed, with a rather 
long acute beak: annulus dark-coloured; teeth exsertod, 
white. 

Hab. Ruahine Mountain-range, east side: Mr. A. Olsen; 
1895. 

Obs. A species near to C. tasmanica t Mitt., which it much 
resembles in size, form, and habit, differing, however, in shape 
of leaves, with their nerve extending throughout, their very 
blunt apices, and entire margins, as well as in the form of cap¬ 
sule, of operculum, Ac. 


Abt. LXI.— A Description of Three Ferns , believed to be 
Undescribed , discovered more than Fifty Yewrs ago in the 
Northern District of New Zealand . 

By W. Colenso, F.R.S., F.L.8. (Lond.), Ac. 

; Bead before the Hawke'* Bay Philosophical Institute , 21st October , 

1895 ,] 

Genus 4. Trichomanes, Smith. 

1. T . polyodon , sp. nov. 

Plant terrestrial, small, tufted, 6-8 fronds, erect, spreading, 
and slightly drooping, 8-5in. hi^h (a single specimen without 
basal end 6Jin. f the stipe being 8|m,), colour darkish olive-green 
(? from long keeping), with a roughish appearance, frond 
ovate-acuminate, 2$in.~8in. long, 2in.«6in, broad, membranous, 
bipinnate; pinna alternate, close, slightly imbricate, erect, 

S tent, subfaloate, the lowermost pair suooppoeite, the next pair 
igest, pinna ovate acuminate obtuse, the inner pinnule 
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longest; segments cuneate, the terminal one large oblong, muck 
laciniate, midrib flexuous branched ; veins numerous, ereeto- 
patent, stout, dark-coloured, prominent on both sides, free, 
venules marginal, sometimes forked at tips, excurrent, mucro- 
n&tc-serrate; rhachisos sparingly hairy, not winged, but the 
upper pinnae and pinnules slightly subpimmtifid above at 
axils (sursum currens), hairs long" slender flexuous; stipe 
l}in.-2in. long, firm, dry, slender, when young reddish and very 
hairy, hairs 2-8 lines long curved dark-red, fugacious in age. 
Involucre free, narrow infundibuliform, 1 line long, few, 
solitary on inner margin of segment, reddish; mouth open, 
thin, entire or slightly uneven, receptacle stotit, sometimes 
exserted as long as involucre. Rhizome short, Btout, very 
hairy; hairs long, enwrapping, dark, coarse. Roots stout, 
black, numerous, descending. 

Uab . Country between lower Waikato (N.), head of 
Thames, and Kaipara; 1843-44 : IV. C. 

Obs . This species will rank with T. elomjatvm and T . 
colensot\ but is very distinct from both. Its specific differential 
characters are good, well defined, and constant; in its pecu¬ 
liar and strongly-marked venation and curiously-webbed axils 
I know of no other species of the genus, nor of any other New 
Zealand fern, that approaches it; the cellular structure of the 
frond is also peculiar, constituting regular and large areolae. 

Genus 13. Cheilanthes, 8w. 

1. C. erecta , sp. nov. 

Plant small, usually sub 6in. high (a single specimen 
among many 8in.); tufted, erect, light-reddish-brown. Frond 
linear (scarcely subl&nceolate), obtuse, 3in.-3&in. long, 6-8 
lines broad; rhachis red-brown, shining, sulcated; stipe 
2in.~2}in. long, slender, brittle, glabrous, shining, light-brown, 
slightly scaly, bipinnate or subtripinnate ; pinn® 8-10 pairs, 
distant, opposite, deltoid and subtrapeziform, obtuse, patent 
and suberect, diverging, thickish, flat, glabrous above, 
densely paleaceous-scaly tolow; veins few, free, dichotomoust 
obsolete; the lowermost pair of pinnaB smaller than the next 
and more distant (liu.) on rhachis; pinnules few, lowermost 
pair pinnate, each one composed of 3 segments, the two basal 
segments (or lobes) email roundish, the terminal one deltoid- 
acuminate and suoovate, obtuse; upper segments (or lobes) 
sessile, opposite, sub-oblong-ovate, falcate, obtuse; apical 
segments of frond very small. Involucre narrow, membrana¬ 
ceous, continuous, entire and slightly sinuate and finely ere- 
nulate. Sori copious, pale, spreading. Scales long, sub-ovate- 
acuminate, flat, thin, shining, striate, flexuous, spreading, 

d e-brown, very close, sometimes entirely covering pinna 
ow. The pairs of pirro® have a peculiar regular 4-angled 
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somewhat semicruciform appearance, with lower pinnules 
largely diverging. 

Hah. Same general locality as preceding; 1843-44: W. C. 

Oh. This fern might be just as well placed in the genus 
Pellaa , though its haoit is mere that of several of the tihei - 
lanthes genus ; its prbru't fetch appearance is much like Notho- 
chlana distans. It is a very distinct species, and, fortunately, 
I have several specimens of it. 

Oenus 27. Lygodium, Sw. 

1. L. gracilcscem , sp. nov. 

Plant glabrous, stems long slender numerous, twining and 
climbing high. Barren frond: Petiole slender, patent, i£in. 
long, forked, diverging, each secondary petiole 4-5 lines long, 
bearing 5 submembranaceous pinnules linear - acuminate 
2}in.-3£in. long, 5-7 lines wide, slightly subsinuate, margined, 
tip subacute, base truncate, sometimes bilobed nearly to base, 
petiolulate; petiolules 1-2 lines long, filiform, flat above 
with raised margins, semiterete below; midrib undulating, 
shining, light-fawn-coloured; much veined; veins alternate, 
free, 2-3 times forked, extending to margins, stout, promi¬ 
nent on both surfaces; the lowest pair of veins springing from 
the petiolule, which is largely articulated all round, forming 
a kind of little cup. Fertils frond flat, largely compound, 
zigzag, divaricate, loose, graceful, variously shaped in out¬ 
line, generally parallelogramic, 4in.-5in. long and nearly as 
broad, containing 40-100 distinct distant free lobes or small 
pinnules, patent at right angles, of various shapes and rises, 
3-9 lines diameter, flabelliform, subtrapesiform and subpal- 
raate, largely irregularly laciniate and squarrosely slashed, with 
more or less of lamina in the centre, and much veined, each on a 
filiform rhachis or petiolule, finely striate and shining; each 
pinnule bi- and tri-foliolate, when the latter then bipetiolulate 
with 2 folioles or pinnules springing from a single petiolule, and 
each distinctly stipitate, and often with two branched midribs 
from base, largely articulated as in barren frond, each pinnule 
bearing 20-30 (and upwards) small crowded marginal spike* 
like dusters at tips of veinlets; subglobular, oblong and turbi¬ 
nate, each cluster or spikelet containing 4-8 son; involucres 
glabrous, tips obtuse; capsules smooth, shining, striate; 
spores white, glabrous. Odour of pinnules rich dark-brown 
above, glaucescent below; of involucres, orange with large 
black spots. 

Hab. Bathe general locality as the preceding two ferns ; 
1843—44 i VP. 0 , 

06i. This plant has given me some trouble, from its som* 
whs* resembling the well-known New Zealand species, 
articulatum, A. Richard. Fortunately, however, I ponies 
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Richard's folio copperplate engraving with dissections of that 
species, and, on a close and prolonged examination and com¬ 
parison, 1 find the differential characters to he both clear and 
constant: I have given them in ray rather long description. 
I also possess good drawings with dissections of several other 
species, as LL . flcxuosum, dichotomum , javanicnm, scatuhm , 
volubile , and re Uvula turn, all differing. 

The history (so to speak) of these three ferns is somewhat 
peculiar, and therefore may be briefly narrated. 

In my preparing a paper recently for our society, 14 On the 
Tin-mines and Mining of Cornwall ” (England), I recollected 
that I possessed a collection of minerals—tin and copper, lead 
and iron ores—that I had received from Home in the early 
days (somewhere in the thirties), but I did not know in which 
of my old unopened cases to find them. On opening one at a 
guess, I found it was not the one that I wanted, but it con¬ 
tained a heterogenous lot of all sorts— 41 odds and ends,” 
pamphlets, letters, small boxes, and Maori curios, and several 
specimens of dried plants still in very good condition, although 
tney were certainly more than fifty years old, the box having 
been packed by rne in 1844, on leaving the Bay of Islands for 
Hawke’s Bay, and not since opened. Among those specimens 
were these three ferns (with several others—known ones), and 
a few Phaanogaras. I have endeavoured to recollect the exact 
localities where I had met with them, but in vain. Yet, 
while such is obscure, from some other specimens put up 
with them, as Adiantnm athiojncum , and Orammitis lep - 
tophylla (G. nova-sealandue, Col.), both in great plenty, 
whose special habitat I well remember—between Auck¬ 
land and the head of Manukau Harbour—and also from spe¬ 
cimens of AUenosmia banksii and Pennantia eorymbosa (ail 
then rare with me at the north), I know that these three 
ferns here described must have been also found in that 
country or district named—and probably near the end of my 
long journey overland from Hawke's Bay to the Bay of 
Islands in the years 1843-44. Moreover, on my arrival 
there in February, being beyond my fixed time, and having 
very much of other and far different matters to attend to, 
those specimens were put aside and forgotten. 

Further, I cannot but believe that specimens of these three 
ferns must have been again met with during the last fifty 
years by the many fern-collectors and amateurs in that now 
weU4mown district, and, if so, probably placed under other 
and allied species—as Trichomanes under T, elongatum ; 
ffhatkmfhss^ under C. temttfolia, or Nothochkma distant ; and 
LygvMtm tinder • there is a kind of family 

resemblance between them at first sight and without dose 
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examination which might suffice to class them as varieties of 
those well-known and allied species. 

In fine (and as it is very likely I may never again have 
the opportunity of describing any more of our New Zealand 
ferns), I would venture to repeat what I wrote last year 
respecting the proper study of ferns, believing such to be abso¬ 
lutely necessary in arriving at a just conclusion concerning 
them: “ I have long been of opinion that greater scrutiny 
should be given by pteridologists (not mere amateurs, fern- 
growers, and collectors) to the scales of ferns—their form, 
consistency, venation, colour, and structure. Nature is ever 
great, true, and constant in what men term small things.” 
(Trans. N.Z. Inst., vol. xxvi., p. 400.) In so saying I merely 
re-echo the opinions and words of two of our most eminent 
British pteridologists—Sir W. J. Hooker, formerly the director 
of the Royal Botanic Gardens at Kew, and Mr. John Smith, 
for forty years his able and intelligent curator of ferns there, 
and also author of several useful works on ferns. And with 
these words of Sir William Hooker’s (used in describing one 
of our New Zealand ferns—then, as Polypoditm attenuation, 
but now, and correctly, as P. cunninghamii) I close my 
-paper: “ The nature of the venation is of the highest import¬ 
ance in the study of the ferns—sometimes for discriminating 
species, and not unfreauently for distinguishing genera” 
(“ leones Plantarum,” tab. cotx.). 


Abt. LX.I1.— Note on a Branched Specimen of a Tree-fern 
(Hemitelia smith!!). 

By A. Hamilton. 

[Bead before the Otago Institute, 8th October, 1896 .j 

A specimen of what must have been a beautiful natural 
curiosity has recently been brought to the Otago University 
Museum, and, as the number of branches or divisions of the 
trunk is very unusual, I have been permitted by the director. 
Dr. Parker, to submit a short note on the specimen, with a 
diagram showing the different divisions. 

The fern originally grew, I believe, on the slopes of Mount 
" Cargill, and, after a long life of beauty, fell a victim to the axe 
of the settler in the progress of settlement, as did one of eveti 
greater dimensions about teu years ago.* It is to be hoped 

*‘*0n a Remarkable Brandling Specimen of HeniteUa mttkU. 
By John Buchanan, P.L.8.” (Trane. «.Z. Inst., vd. six., p. 817, 
ph. xii. and xtti.) 
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that, Bhould others of this character he found, some steps may 
be taken to preserve them, even at the risk of transportation 
to the town Gardens. 

The trunk is simple for about 2£ft.; but 1 am unable to 
say how much was loft on the stump or removed before the 
specimen reached the Museum. It then commences to divide 
into eight nearly equal divisions, five of which are united 
together almost in one plane; the other three are more or less 
separated. The average height of these divisions is about 4ft. 


Art. LX1II .—On Cordiceps robertsii . 

By H. C. Field. 

[Head before the Wellington Philosophical Society, 31st July, lbVd.) 

The term M vegetable caterpillar " is a corruption of the old 
name of 41 vegetating caterpillar,” by which the Sphoeria was 
called forty or fifty years ago by those colonists who then took 
interest in scientific matters, and which properly describes the 
curiosity as a caterpillar which apparently developes into or 
produces a plant. I think it a pity that our Transactions should 
be disfigured by a vulgar corruption, however common. 

Sphoerias are far more common than is generally supposed. 
As many as fifteen or twenty have occasionally been found, in 
my presence, in the course of a few hours, when forming a 
short length of side-cutting, and no doubt many others were 
dug up without being observed. This has always occurred in 
koromiko scrub or the lightest of scrubby bush—rangiora, 
karamu, tutu, Ac. Though I have heard it asserted that 
SphoBrias were generally found under rata-trees, I never yet 
met with one in such a situation, but have often seen them dug 
out in places a mile or more from a rata. Although, as a rule, 
there is only one shoot, and that proceeding from the back of 
the caterpillar’s neck, yet an instance is recorded, I think in 
our Transactions, of shoots proceeding from both ends of 
the insect. It often happens, too, that, if the original shoot 
has been broken off by any accident, a second one springs up 
alongside it to replace it. Again, it is by no means unusual for 
the shoot to fork above ground and produce two spikes of 
sporangia, and these sometimes fork again; so that, in one, 
instance which one of my sons found at Momahaki, beyond 
Waitotara, there wey eight or more Bpikes. 

As regards the main question started in Sir W. Boiler's 
paper,* I may note that, if a Sphoeria is divided longitudinally, 


• Trans. N.Z. Inst., vol. xxtil., art. xit 
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Abt. LXIV .—Notes on some Rocks from the Kermadec 
Islands. 

By R. Speight, M.A. 

[Head before the Philosophical Institute of Canterbury , 3nd October, 

1895 . ] 

By the kindness of Captain Hutton I have been allowed to 
examine some specimens of rock in the Canterbury Museum 
which were brought from the Kermadec Islands by Mr. Park. 
The specimens are all small, and I have been unable to do 
more than examine them microscopically. I have been unable 
to identify them completely with any of those described by 
Professor Thomas in the “ Transactions of the New Zealand 
Institute,'* vol. xx.,* though some of them correspond in part. 
They are all volcanic, and belong to the intermediate division, 
with the exception of the first, which is a doubtful tachylyte. 
They all exhibit rather higher specific gravities than is usual 
in such rocks. 

Tachylyte (Macaulay Island). 

This specimen is from Macaulay Island. It is black in 
colour, and has the lustre of pitchstone. Its specific gravity 
is 2*49, which is rather low for a basalt-glass, but corresponds 
to the value for a tachylyte. It fuses under the blowpipe, but 
does not dissolve to any great extent in hydrochloric acid; 
though after digesting the powdered rock for several days 
with this acid a quantity of iron was dissolved out. It thus 
corresponds with tachylyte as regards specific gravity and 
fusibility, but differs as regards solubility. However, the 
last does not appear to be at all constant in the oase of rocks 
which are undoubtedly tachylytes. 

Under the microscope in ordinary light it is brown in 
eolour, with numerous small grains of magnetite and micro- 
iiths of feldspar, the arrangement of which shows well marked 
fluxion structure. It is rather opaque, and only very thin 
sections transmit light. 

With polarised Tight crystals of augitc, feldspar, and mag¬ 
netite are visible, though none of them are large enough to be 

* See Trane. N.Z. Inst, vol. xx., art. xli., 11 Notes on the Hooks of the 
Kermadeo Islands," by Professor A. P. W. Thomas, M.A., F.L.S., &o. 

40 
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seen with the nakecTeye, The feldspar is probably iabradorite 
or anortbite f as the method of determination by the extinction 
of twin lamellae gave very high angles. Some of the crystals 
exhibit zonal structure. The crystals of augite are small 
and occasionally twinned. The ground-mass consists almost 
wholly of glass, in which are feldspar microliths and grains of 
magnetite. The rock must therefore bo classified as a volcanic 
glass, and the presence of magnetite and augite shows that it 
belongs to the basic series. From its chemical and physical 
properties it would probably be called a tachylyte. This rock 
appears to be the same as that described by Professor Thomas, 
bnt I did not notice the pleochroic mineral mentioned by him. 

Andesite (Macaulay Island). 

This rock is dark in appearance, and has a specific gravity 
of 2*87. Small crystals of porphyritic feldspar are visible to 
the naked eye. On examining it microscopically this appears 
to be the only porphyritic mineral, though the specimen was 
so small that others might very well exist. The angles of 
extinction were again high, so that it is probably Iabradorite 
or anorthite. The feldspar is not weathered, and contains 
numerous small inclusions, and often shows undulose extinc¬ 
tion* The ground-mass is semicrystalline, and contains mi¬ 
croliths of feldspar and other dark material. The rock ap¬ 
pears to belong to the andesite group, both from its specific 
gravity and its microscopic appearance; but the absence of 
any ferro-magneaian mineral renders its accurate classifica¬ 
tion difficult. 

Augite-andesite (Macaulay Island). 

The external appearance of this rock is dark-grey, with 
feldspar crystals plainly visible. The specific gravity is 2*7* 
On examining it microscopically it appears to be composed of 
a semicrystafline ground-mass, with porphyritic crystals of 
feldspar and augite. The feldspar is in moderately large 
crystals up to £in. in length. They are clear and free from 
inclusions* The extinction-angles render it probable that it 
is Iabradorite or anorthite. The crystals of augite are small. 
The ground-mass is full of grains of magnetite and feldspar 
mieroliths; very little glass is present. The rock therefore 
appears to be an augite-andesite. 

Andesite (Sunday Island). 

This specimen was much weathered, and an accurate 
description is therefore difficult. It is light-grey in colour. 
Specific gravity, 2*56* Crystals of feldspar are visible with the 
naked eye, and under the microscope show the twinning of 
plagioclase. From the extitoction-angles it is probably lab* 
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radorite, though they are by no means so high as those of the 
feldspar in the other rocks. The only other porphyritic mineral 
observed was augite, but the crystals were very small. The 
ground-mass is semicrystalline, and full of dark grains, pro¬ 
bably of magnetite. The general appearance of this rock and 
its specific gravity render it probable that it is an augite- 
andesite. 


Abt, LXV ,—On a Deposit of Moa-bones at Kapua . 

By Captain F. W. Hutton, F.R.S., Curator of the Canterbury 

Museum. 

[Bead before the Philosophical Institute of Canterbury , 7th August, J60£.] 
Plate XXXVI. 

In September, 1695, a paragraph appeared in a local news¬ 
paper stating that some moa-bones had been found in South 
Canterbury. I therefore visited the place, which was at the 
Kapua Settlement, near the head of Waimate Gorge. The 
bones had been found when sinking a well, and, after having 
satisfied myself by probing that there were a large number of 
them, I secured for the Canterbury Museum the right of digging 
them out. Being obliged to return to Christchurch, owing to 
the University session not being over, I sent Mr. W. Sparkes, 
taxidermist, to superintend the excavations, which he aid in a 
most satisfactory manner, the result being the largest and 
most varied collection of moa-bones ever obtained from one 
place* The remains of carinate birds were few, and none of 
them belonged to still-living species. 

A large number of ba lly-preserved and young bones were 
left on the ground, and of those which arrived at the Museum 
many were rejected as not sufficiently perfect to admit of 
measurement. After this was done there remained the follow- 
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If we allow half as many again for the discarded bones wo 
have a total of 1,128 metatarsi, representing probably not less 
than 800 birds. It will be noticed that more than half the 
bones belong to Meionornis. Next come Euryaptcryx and 
Dinomis ; while Pachyomis is only half as numerous as the 
two latter genera. This is very different from the collection 1 
obtained for the Otago Museum from Hamilton’s, where, out of 
176 metatarsi, 57 belonged to Euryapteryx, 52 to Pachyomis, 
32 to Meionornis, and 26 to Dinomis , the most abundant 
species being Pachyomis clephantopus. 

Mode of Occukhence of the Bones. 

The hills north-west of Waimate send out a spur in a 
southerly direction to the Waihao River. This spur is crossed 
by a narrow gorge, known as the Waimate Gorge, which, 
after crossing the spur, opens out into a plain, about three 
miles long and one mile broad, at a distance of four miles from 
Waimate. This is the basin of a former lake, which was 
drained by the stream which runs through Waimate Gorge. 
To the north the plain is bounded by Paleozoic or Older 
Mesozoic hills, and on the south by a low, narrow ridge of 
Tertiary rocks, which separates it from the valley of the 
Waihao River. The plain is about 300ft. above the sea, and 
the valley of the Waihao is about 100ft. lower. When the 
settlers first came to the place the lake was not quite dry, for 
a small pond still remained close to its former exit, at the 
entrance to the gorge. This pond has been lately drained, 
and it was there where the bones occurred. The drain, which 
was 7ft. deep, did not disclose a single bone, although there 
are bones on both sides of it in patches. The patch dug out 
for the Museum was on the eastern side of the Government 
drain, and was on the section belonging to Mr. T. A. 
McDonald. The area excavated was 30ft. by 20ft., and the 
section was as under:— 

3. Pale-yellow clay, 4ft. thick, soft and wet in places. 

No moa-bones. 

2. Black sandy clay, l$ft. thick, with a few moa-bones. 

1. Tough blue clay, 4ft. to 5ft., full of moa-bones. 
Below the patch of bones the blue-clay still continued down¬ 
wards, but without any bones in it. The bones were mixed, as 
usual, with large quantities of moa-sfcones—chiefly of white 

S uartz—of all sizes, from mere sand up to pebbles l$in. in 
iameter, thus proving that the bodies of the moas were 
floated into the lake before decomposition. No large timber, 
or other evidence of floods, was found; only a few small sticks 
here and there. There were large numbers of bones of young 
moas; but no egg-shell was found, nor any land or fresh* 
water Mollusea. 
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The origin of this old lake is very obscure. There are no 
extinct volcanoes in the neighbourhood, and there is no evi¬ 
dence of the former existence of a glacier. An unequal move¬ 
ment of the land appears to be the most probable cause; but, 
be this as it inav, it is evident that it was only during a por¬ 
tion of the lake's history that the bodies of moas were floated 
into it and buried in mud. It is possible, but not probable, 
that no moas lived near the lake before that period, but cer¬ 
tainly they lived there afterwards, although none were buried 
in the lake. Consequently we must suppose that different 
climatic conditions prevailed during the time the moa-deposit 
was formed from that which followed, and, probably, from that 
which preceded it also. The burying of the moas was, most 
probably, due to floods, caused either by heavy rain or by the 
rapid melting of snow; and if trees were also washed into the 
lake they must have floated to a greater distance than the 
moas—perhaps out of the lake altogether. The peaty layer 
above the bones seems to show that the diluvial epoch was 
followed by a specially dry epoch, which allowed vegetable 
growth to accumulate on the bottom of the lake; and the dry 
epoch was succeeded by the present one. Evidently the bone- 
deposit is an old one. 

Specific Characters in thk Dinornithimj. 

Whenever we find an anatomical structure tolerably con¬ 
stant in the moas we nearly always find it exhibited by 
bones of very different sizes—so different, indeed, that we 
cannot suppose the two birds to which the bones belonged to 
have stood in the relation to each other of parent and off¬ 
spring. If, therefore, the term <( species” can be defined as a 
group of individuals which resemble each other as much as 
parents resemble their offspring it is evident that we have 
two or more species belonging to the same genus, and that 
the peculiar anatomical structure is of generic value. When, 
however, we come to look for other characters except size to 
distinguish between the spocies we generally find that the 
subordinate anatomical characters are so variable that they 
cannot be relied on for specific diagnosis, and we have there¬ 
fore to fall back upon measurements of the bones. In fact, 
structural characters, when not of generic importance, are 
merely individual variations which are not transmitted. But 
there Is often in each series a complete set of connecting links 
between the largest and the smallest bones, so that we feel 
doubtful where to draw the dividing-line. In my former paper 
on the moas of New Zealand* I took individual skeletons, or 
parts of skeletons, as guides for arranging the other bones into 


* Trans. N,Z. Inst, vol, xxiv., p. 98. 
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species; but the present large collection—all from one place— 
enables me to pursue another By stem, and to ascertain which 
bones belong to different species by the method of averages. 
The advantage is that we thus find the commonest or most 
typical form of each species, while by the former method we 
may be taking an exceptional bird as our guide. 

The result of my examination is to show that, although 
the species do, undoubtedly, often pass into each other, still 
the connecting links are comparatively rare, while the main 
body of the individuals of a group aro well separated from the 
main body of individuals of another group; or, in other words, 
the individuals form clusters with only a few connecting links. 
These clusters or groups I take to be species; and this has 
made me abandon the following specific names formerly pro¬ 
posed by me, although some of them may, perhaps, have to 
be used in the future as varietal names: Dinomis validus, 
potens, and streams ; Palapteryx plena ; Euryapteryx com- 
pacta ; and Pachyomis valgus. 

The classification of trie moas has been farther compli¬ 
cated by the idea that the sexes must have been of different 
sizes. This idea, discussed and rejeoted by Sir Bichard Owen,* 1 
was again brought forward by Sir Julius von Haast, and was 
subsequently developed by Mr. B. Lydekker. It has, how¬ 
ever, no positive evidence in its favour, but, as Mr. Lydekker 
himself says, is an inference from the case of the Apterygidee, 
in which the females are larger than the males. But the 
measurements which I have made of 2,010 leg-bones of the 
Dinomithules by no means confirm this inference; on the con¬ 
trary, they show distinctly that, in several species at least, 
sexual differences of size are very slight, if any; and this 
result I take to be the most important part of my investiga¬ 
tion. The evidence for this statement will be given in the 
remarks on the . species, but it will save much repetition if I 
here give an outline of the reasoning employed. 

In the first place, if the sexes of a species are of different 
sizes, these two sizes will he more numerous than other sizes 
which are individual variations from the average, and a 
species would oonsist of two groups or clusters. But we must 
remember that tlu's might also be due to the existence of two 
varieties of different sizes, too closely connected by inter¬ 
mediate sizes to allow us to call them separate species. 

In the seoond place, we may fairly assume that the sexes 
lived together ana had the same habits. If the moas were 
monogamous—as are the kiwi, the emu, and the cassowary— 
we should expect each sex to be equally numerous. If, how¬ 
ever, they were polygamous—as are the rhea and ostrich—► 

* Train. Zool. S jo. of Hendon, vol. ill., p, SMI. 
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then the females would outnumber the males, but we should 
expect to tind the same proportion between the sexes main¬ 
tained in each locality. On the other hand, two varieties of 
a species might, very probably, have different geographical 
distributions or different habitats. This may enable us to 
distinguish between varieties and sexes, and to test the 
Validity of supposed species. 

In the third place, we may assume that if a considerable 
difference in size net ween the sexes existed in one species it 
existed in all belonging to the same gonus; and, vice versa , if 
there, was no sexual difference of size in one species, probably 
there was not much difference in others. Consequently, if 
two different sizes of a species occur frequently, they are 
probably due to sexual differences; if, however, this only 
occurs occasionally, it is probably due lo the existence of two 
varieties. 

Another important result of these measurements is to 
show that of all the leg-bones the tibio-tarsus is the least 
variable and gives the best specific characters. 


Explanation of the Diagkamb. 

While a knowledge of the width at the extremities of the 
limb-bones is necessary for their generic determination, the 
specific characters chiefly depend on the length and on the 
width of the shaft in the middle. I have therefore drawn a 
set of diagrams showing both of these measurements and also 
the number of bones agreeiug with them, these being ex¬ 
pressed by numbers in the squares; consequently these dia- 

K ams give the length and uud-width of each of the 2,010 
mes which I measured. An examination of them will 
show what I mean by the bones being arranged in clusters; 
generally with one, but occasionally with two, points of 
concentration within what I take to be a specific area. It 
will be noticed that it is only occasionally that the lines 
defining the species are arbitrarily drawn—usually there is 
a distinct indication of a break. My greatest difficulty has 
been to distinguish between the leg-bones of Ewruapteryx 
crassa and those of Meionomu camarinus. The leg-bones of 
these two species pass completely into each other, and in 
drawing the line of division I have been guided by the pro¬ 
portionate numbers of skulls and sterna of Meionornis and 
Ewruapieryx respectively. Taking these as guides, I have 
divided the lag-bones into somewhat similar proportions; and 
although! doubtless, some bones of crassa are included in 
and seme of the latter in crassa , I do not think 
that it affects the general results much, and it cannot invali¬ 
date ibe conclusions arrived at as to the average dimensions 
Of the lag-banes in each species^ 
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In some doubtful cases I have been guided by the pro¬ 
portionate numbers of the other bones of the leg., For 
example, the tibiae in Dinomis are more easily separated into 
three groups than are the femora or the metatarsi, and so I 
have taken them as a guide for the other bones. 

In my paper on the axial skeleton of the DinomUhidat * 
1 have given the generic characters of the vertebral column, 
pelvis, and sternum ; in the present paper, therefore, I have 
only mentioned those of the limb-bones; and the table at the 
end gives the average dimensions of these bones, in milli¬ 
metres, for each species. 

Genus DINORN1S. 

The femur is distinguished by its short head and the flat 
internal trochanterial surface. The shaft is usually round in 
transverse section, but sometimes flattened from front to back. 
The linea aspera is broken and often not well marked. The 

K 'iteal depression is short and rather deep; the two rough 
rosities (for the heads of the gastrocnemius?) are separated 
by a smooth longitudinal groove. The distal intercondylar 
fossa is deep on the inside, shallow and broad on the out¬ 
side. 

The tibia has a length of 12 to 13 times its width in the 
middle of the shaft. The shaft is long and slender, often 
slightly curved, and its antero-outer surface is convex in the 
middle. The extensor bridge and its tubercle are directed 
above the top of the outer condyle. 

The metatarsus has a length of more than 7 times the 
width in the middle. The proximal articular surface has its 
inner margin nearly straight and its outer margin rounded. 
The second trochlea is short, not much longer than the fourth, 
and its base is broader than that of the fourth. 

None of the scapula-coracoids showed any trace of a 
glenoid cavity, but several have a depression on the inner side 
at the anchylosis of the two bones, which might perhaps lead 
to a mistake. The only cases of a supposed glenoid cavity are 
those reported by Mr. H. 0. Forbes,I and, as both these banes 
are in his possession, I cannot offer an opinion on them. 

DlNOBNIS MAXIMUS. 

D. maximus and D. altus , Owen. 

D. maximus (female only), Lydekker' 

IX maximus and D. validus , Hutton. 

The number of leg-bones measured was—metatarsi, 30; 

* Trans. N.Z, Inst., vol, xxvib, p. 167. 
t Mature, 14th January, ISOS. 
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tibiae, 31 ; femora, 25. Tlie femur, relatively to the tibia,, is 
rather shorter than in the two next species, being considerably 
less than half its length. The diagrams show that D. maximum 
and D. robustm are closely connected : the separation is fairly 
distinct in the tihite, but it is not possible always to distin- 
' guish the metatarsi and femora of each. Nevertheless, as the 
difference in size between the typical D. maximus and the 
smaller form of D. robustm —called by me D. potens —is about 
one-third, we cannot suppose them to belong to a single 
species. Mr. Lydekker supposes that this species is tne 
female of D. robustm ; but the distribution of the forms is 
against the idea. At Glemnark and at Enfield the remains of 
1 >. maximus were nearly three times as numerous as those of 
&. robustm . At Kapua they were about equal, and at Hamil¬ 
ton D. nuiximm was not represented at all. 

The metatarsi and femora show one point of concentration 
only, but with the tibia* there are two, one of which has a 
length of 3iin., the other of 33in. It is possible that these 
may indicate sexual differences, but more probably they 
are varietal. The feinur varies very much in thickness, 
and some of those included under D. robustm may belong 
here. 

The sternum has a breadth just below the costal border of 
8*5in. to 9in. 

The pelvis has a length of 24in.; the breadth at the anti* 
trochanters is 10*6in.; and the depth of the pre*acetabular 
part of the ilium is 7-5in. to Sin. 

DlNORNIH liOBUHTUS. 

D. robustm , Owen. 

J). maximus (male), Lydekker. 

D. robustus and D. potens, Hutton. 

The number of leg*bones measured was—metatarsi, 39; 
tibiae, 35; femora, 40. The femur is about half the length of 
the tibia. The sternum has a width of 7in. to Bin. just below 
the costal border. The pelvis has a length of about 21in.; its 
width at the antitrochanters is lOin.; and the depth of the 
antacetabulor portion of the ilium is 6*5iu. 

The diagrams of this species show that not only do the 
tibiae concentrate on two points, with lengths of 80in. and 
27in. respectively, but the femora also show a slight tendency 
to a double concentration. This may be due either to sexual 
differences or to the existence of two sub-species. If the first 
is the true explanation it is probable that the Bmaller form 
(potens) is the female, for an individual of this sine was 
found,-in 1861, at Tiger Hill, accompanied by four half-grown 
chicks. 
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PmOHNIS TOBOSUB. 

D. struthioides (part), Owen. 

D. gracilis and 1). struthioides , TTaast. 

D. sp. (robustus) and D. struthioides (part), Lydekkor. 

D. torosus , D. streams, and Pal. plena, Hutton. 

The number of leg-bones measured was—metatarsi, 55; 
tibiae, 38; femora, 35. The sternum has a width of 5*5in. to 
6-2in. just below the costal border. The length of the pelvis 
is about 17in. ; its width at the antitrochanters Bin.; and 
the depth of the antacetabular portion of the ilium about 
5in. 

This species is well marked off from D. robustus, and i 
was evidently quite wrong in subdividing it. There are not 
two sizes, but each bone shows a single point of concentration. 
Here, therefore, we have good evidence that the two sexes 
were practically identical in size, and consequently it is 
probable that the same held good with the larger species of 
Dinornis . Certainly it does away with any argument based 
on the different sizes of the sexes in Apteryx. 

Genus MEGALAPTEHYX. 

The femur has a short head with slightly constricted neck. 
The shaft is slender, slightly compressed laterally in the 
middle, and the anterior surface is curved longitudinally in 
the antero-posterior plane. The linea aspera is well marked, 
but the popliteal tuberosities are obsolete. The popliteal 
depression is short and shallow. The distal intercondylar 
foBsa is deep on the inside and shallow on the outside. 

The length of the tibia is 12 to 14 times its width in the 
middle. The procneinial ridge is nearly straight. The shaft 
is convex both before and behind, and is more nearly oval 
in transverse Bection than in any other genus. The ex¬ 
tremities are but slightly expanded, and the extensor bridge 
and tubercle are directed above the top of the outer con¬ 
dyle. 

The length of the metatarsus is between 6 and 7 times the 
width in the middle. The proximal articular surface has both 
its inner and outer margins rounded. The foramina above the 
insertion of the tibialis anticus. usually open anteriorly into a 
deep depression, and their posterior openings are nearer 
together than in other genera. The posterior surface of the 
shaft is more rounded than in any other genus. The trochleas 
diverge strongly: the second is short, its outer surface with a 
deep depression, and its base markedly broader than that of 
the fourth. The two trochlear gorges are of about equal 
depth. 
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MbGALAPTEKYX TRKVIPJBR. 

Af. tenuipes and If. hectori (female), Lydekker. 

Only two metatarsi and a dorsal vertebra were found. 
The dimensions of the best-preserved metatarsus are given 
in the table; the other was smaller, having a length of 
185mm. 


MkGALAPTERYX HECTORI. 

M. hectori , Haast. 

M . hectori (male), Lydekker. 

Of this species there was one complete and well-preserved 
leg, the dimensions of which are given in the table. It is 
larger than the type, but has the same slim character; while 
JUT. tenuipes is stouter, and has a relatively shorter metatarsus. 
The perforation in the groove between the third and fourth 
metatarsal bones, which is given by Sir Julius von Haast as 
a generic character, is not constant. 

Genus MEIONORNIS. 

In the femur the head is moderately long and the neck 
much constricted below. The internal trochonterial surface 
is deeply concave, sometimes even excavated. The shaft is 
slender and rounded in transverse section ; the linoa aspera is 
well marked, rarely broken. The popliteal depression is short 
and rather shallow; the two tuberosities are confluent and 
situated at the apex of the depression. The distal inter¬ 
condylar fossa is deep on the inside, variable on the out¬ 
side* 

The length of the tibia is 10 to 12 times its mid-width. 
The shaft is slender and straight; its antero-outer surface 
flattened, in the middle. The distal extremity is moderately 
expanded inwards; the bridge and tubercle directed towards 
the inner condyle. 

The metatarsus has a length of 4 to 6 times its mid-width. 
The proximal articular surface has the inner margin ridged in 
the middle. The proximal interosteal foramina open anteriorly 
into a deep depression, on the inner margin of which there is 
a small rough tubercle. There is often a distal interosteal 
foramen in toe groove between the second and third meta¬ 
tarsal bones, and occasionally one between the third and 
the fourth. The trochlea do not diverge very widely: the 
second is longer than in the other genera; its outer surface 
has only a wallow depression, and its base is narrower 
than that of the fourth. The gorge between the second and 
the third is not so deep as that between the third and the 
fourth. 
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MeIONOBNIB CASUARINUS. 

Diiwmis casuarinus and D. rheides t Owen. 

Mcionornis casuarinus, Haast.* 

Anomalopteryx casuarina , Lydekker. 

Syomis casuarinus and S. rheides, Hutton. 

The number of leg-bones measured was—metatarsi) 327; 
tibia, 301; femora, 276. The sternum has a width below the 
costal border of 5*2in, to 6-Bin. The pelvis has a length of 
16in. to 18*5in.; the width at the autitrochanters is Bin. to 
9*7in.; and the depth of the pre-acetabular portion of the 
ilium is 4*7in. to Gin. 

I have already explained that the line drawn between the 
leg-bones of this species and those of E . crassa is artificial, as 
the two overlap. The large number of bones of this species 
proves clearly that there are not two sixes, for there is only 
a single point of concentration in each bone. 

If the metatarsus is the typo of D. rheides , then it is the 
largest form of if, casuarinus . In all probability the skull 
with neck in the Wellington Museum, referred to by Pro¬ 
fessor Parker as Mcsopteryx , sp. M belongs to it, and perhaps, 
therefore, we should be justified in considering it as a good 
species, for the skull seems sufficiently distinct. 

Msionornis didinus. 

Dinornis huttonii and D. didinus , Owen. 

Meionomis didiformis, Haast. 

Anomalopteryx didiformis (part) and A, didina , Lydek¬ 
ker. 

Mesopteryx didina, Hutton. 

The number of leg-bones measured was—metatarsi, 72; 
tibia, 68, femora, 66. The width of the sternum below the 
costal border is 4in. to 4'5in. The length of th epelvis is about 
15’fiin.; and its width at the antitrochanters is about 7in. 

Here, again, we have only a single point of concentration 
in each bone, showing that there was no difference in sine 
between the sexes. The tibia is well marked off from that 
of M. casuarinus , but the other two bones show many inter¬ 
mediate varieties. However, if. didinus is distinguished from 
M. casuarinus by its relatively longer metatarsus. The two 
cannot bo different sexes of one species, because their distribu¬ 
tion is so different! At Enfield, M. didinus was far more 

* In Euryapteryx rheides, Haast, tbs metatarsi alone belong to 
D. rheides; the rest of the skeleton is partly If. didinus and partly 
P. inhabUie. 

t Trent. N.Z. Inst., vol, xxv., p. 4, pi. 1. 
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abundant than M . casuannus , while exactly the opposite was 
the case at Hamilton, Kapua, and Glenmark. Moreover, bones 
of M. didinu$ were common in the cave at Castle Hock, 
Southland, explored by Mr. A. Hamilton,* while M . ca*wa- 
rinics was not even represented. It is therefore almost 
impossible that they could have been male and female of 
one species. 


Genus EURYAPTERYX. 

In the femur the head is long and rises nearly as high as 
the trochanter; the neck is slightly constricted below. The 
internal trochanfcerial surface is concave or excavated. The 
shaft is very variable in shape, usually flattened from front 
to back, but sometimes it is laterally compressed; the linea 
aspera is not well defined. The popliteal depression is mo* 
derate, the two tuberosities confluent or nearly so, chiefly 
situated at the apex of the depression. The distal extremity 
is much expanded, and the intercondylar fossa is very deep on 
both sides. The following characters distinguish it from the 
femur of Meionornia: Tne head is longer and rises more 
rapidly, the anterior surface of the shaft is flatter, and the 
distal end iB more expanded. 

The length of the tibia is between 8f and 11 times the 
width of the shaft iu the middle. The shaft is straight and 
stout, the proximal posterior surface concave; the antero- 
outer surface flattened in the middle. The distal extremity is 
less expanded inwards than in Pachyomis , and is nearly 
always less than 38iri. in width. 

The length of the uietatarsus is between 3} and 4$ times 
the width of the shaft in the middle, which is nearly the same 
in all three bones of the leg. The proximal articular surfaco 
has the inner margin nearly straight (except in crassa ). Tho 
proximal interosteal foramina open anteriorly into a deep 
depression, on the inner margin of which there is usually a 
rough tubercle. The trochleas diverge moderately; the second 
is long, with a shallow depression on the outer surface, its 
base is narrower than that of the fourth, but its anterior sur¬ 
face is as broad os that of the third, which does not project 
forward bo much as in Pachyomis . 

In the Dunedin Museum there are two complete feet of 
E. gravis, and in the Christchurch Museum there is a com¬ 
plete foot of B . ponderosa and another of E. erased, all 
obtained from the sandhills at Shag Point. In all these there 
are only four phalanges in the outer toe, so that this must be 
considered the normal number in the genus. 


Tr*n«. tf Inst', vol. xxv., p. 102. 
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FjURY APTERYX ORABBA. 

Dinomis crassus, Owen. 

Emeus crassus, Lydekker. 

Syomis crassus, Hutton (not Paiaptcryx crassus, Haast). 

The number of leg-bones measured was—metatarsi, 108; 
tibiae, 99; femora, 101. This species, although so difficult to 
disentangle from M. castiarinus, is distinguished by its greater 
robustness, and by having a shorter tibia but longer femur. 
Here again the diagrams show only one point of concentration 
for each bone, so that there could not have been a difference 
in size between the sexes. 

The width of the stemum below the costal border is about 
5'8in., and the length of the body is bin. The length of the 
pelvis is 16in. to 17‘5in., and its width at the antitrochanters 
is S'Sin. to 9in. 


Buev apteryx pohoxbosa. 

Paiaptcryx elevhantopus (part), Haast. 

Emeus, sp. a, Lydekker. 

Etiryapteryx pondcrosa and E. elephantopus (part), 
Hutton. 

The number of leg-bones measured was—metatarsi, 26; 
tibiae, 15; femora, 28. The width of the stemum below the 
costal border is 6in. to 6'5in., and the length of the body 4*fiin. 
to 4-7in. The length of the pelvis is 18in. to 19in., and its 
width at the antitrochanters is 10-5in. to lT5in.; the depth 
of the antacetabular part of the ilium is Sin. to 6in. 

The diagrams show a single point of concentration in the 
metatarsi and tibiee, but the femora are diffused. The leg- 
bones differ from those of E. erassa more in thickness than in 
length, but as a species it is well marked off, especially by 
its relatively longer and stouter tibia. 

Eubtaptxryx gravis. 

Dinomis gravis, Owen. 

Euryapteryx gravis, Haast. 

Emeus gravipes, Lydekker. 

Euryapteryx gravis and E. compacta, Hutton. 

The number of leg-bones measured was—metatarsi, 28; 
tibiae, 12; femora, 16. The width of the stemum below the 
costal border is about 6in., and the length of the body 4in. 
-The length of the pelvis is about 14‘5in„ and its width at the 
antitroohanterB is 7in. to 8in. 

In this species none of the bones show a decided concentra¬ 
tion. It ia very closely allied to E. erassa, the limb-bones 
having the same proportionate lengths, but it is smaller. 
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and the femur and metatarsus are proportionately stouter. 
Also, there is often a transverse depression on the anterior 
surface of the metatarsus at the base of the fourth trochlea, 
which seems to imply some peculiar habit.* The skull is 
shorter and flatter than that of E. erassa, and usually the 
temporal fossae are deeper. 

Genus ANOMALOPTERYX. 

In the femur the head is moderate in length and the neck 
is well marked. The internal trochanterial surface is slightly 
concave. The Bhaft is slender, and slightly curved longitudi¬ 
nally on the anterior surface; the linea asperaindistinct. The 
popliteal depression is long, and very shallow; the two tube¬ 
rosities are but slightly developed. 

The length of the tibia is from 12 to 13 times its width in 
the middle. The shaft is straight, and the antero-outer sur¬ 
face slightly convex. The distal extremity is moderately 
expanded inward; the extensor bridge and tubercle are 
directed above the outer condyle. 

The length of the metatarsus is from 5 to 6 times its width 
in the middle. The proximal articular surface has its inner 
margin flat or concave. The proximal interosteol foramina 
open separately on the anterior surface, or into a shallow 
depression. Usually the trochle® do not. diverge so strongly 
as in Megalapteryx, but this differs in different species. The 
second trochlea is not so long as in MeionomU, and its base is 
not so broad as in Megalapteryx . Usually there is a depres¬ 
sion at the base of the anterior surface of the third trochlea, 
but this sometimes occurs also in Meioiwmis. 

AnQMALQPTEKYX F0RT1B. 

Anomalopteryx forth , Hutton. 

The bones belonging to this spocies were four metatarsi, 
two tibiae, five femora, a sternum, and a pelvis. Of the meta¬ 
tarsi, the largest has a length of din. and a mid-width of 
r4in.; the smallest is 7*3in. long, with a mid-width of l a 3in. 
In both of them the proximal width was S Sin., and the distal 
width Sin. 

Of the tibia, the largest was 16*5in. in length, l*3in. in width 
at the middle of the shaft, and 2*lin. at the distal end. The 
smallest wait 15*8in. long, with a mid-width of and 

a distal width of 2in. 

Of the femora, the largest was 10*2in. long and the smallest 
was 9'6in.; in both the mid-width was l*8m. and the distal 
width 8’ffin. ' 

* tfhi* scours else in dnemakpteryw forth* 
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The sternum has distinct, but round and shallow, cora- 
coidal pits, very different from those of A. parva. The width 
below the costa) border is 87in., and the length of the body is 
8*5in. 

The pelvis has a length of 15*7in., and its width at the 
anti trochanters is 7*5in.; the depth of the pre-acetabular 
portion of the ilium is 8 7in. It is relatively broader than the 
pelvis of A . parva , but resembles it in other respects. From 
the pelvis of M. didinus it can be distinguished by the coin- 

[ >ressed centra of the pre-sacral vertebras, and by the greater 
ength of the mass of sacral vertebras (numbers 35-37), which 
have no transvorse processes. 

As A. fortis is a species not mixed, either at Kapua or at 
Glenmark, with any other of the same genus, it will perhaps 
give us some idea of the amount of variation in size in the 
different species of moas. I find that the metatarsus varies 
about J in length and | in mid-width. The tibia varies £ in 
length and ^ in mid-width. The femur varies £ in length 
and ^ in mid-width. In the metatarsus both the distal and 
the proximal width vary about $; but in the tibia and in the 
femur the distal width is the most constant element, the 
variation being only ^ and ^ respectively. It thus appears 
that the metatarsus is the most variable bone. 

Genus PACHYORNIS. 

In the femur the head is rather short, the neck thick and 
but slightly constricted. The internal trochanterial surface is 
flat, or slightly concave. The transverse section of the shaft 
is usually oval, but it is variable. The linea aspera is broken 
and not well marked. The popliteal depression is short and 
deep; the two tuberosities are usually separated, and the 
inner one placed on the inner margin of the popliteal depres¬ 
sion. The distal extremity is much expanded; the inter¬ 
condylar fossa nearly as deep on the outer as on the inner 
side. From the femur of Ewry apteryx it may be distinguished 
by the shorter and thicker head, and by the internal trochan¬ 
terial surface being flatter* 

The length of the tibia is between 7$ and 11 times that of 
the width of the shaft in the middle. The shaft is usually 
straight, but sometimes it is considerably curved inward ; its 
antero-outer surface is usually convex (flat in F. immanis). 
The distal extremity is much expanded inward, and the .distal 
width is almost always more than 8*8in. The extensor bridge 
and its tubercle are directed at the outer condyle. 

The length of the metatarsus is from 3 to 4£ times that of 
its mid-width, which is always greater than that of the tibia or 
femur. The proximal articular surface has the inner margin . 
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einu&ted. The proximal interosseous foramina either open 
separately on the anterior surface, or into a shallow depres¬ 
sion situated above the insertion of the tibialis anticus, and 
there is no rough tubercle on the inner margin of this depres¬ 
sion. The trochlea are much expanded, and the third pro¬ 
jects forward more than in any other species. 

The differences between the species depend more on the 
thickness than on the length of the leg-bones. 

Pachyobnis immanib. 

Palapteryx elephantopus (part), Haast. 

Dinomis elephantopus, var. major, Hutton. 

Pachyomis tmmants, Lydekker. 

The number of leg-bones measured was—metatarsi, 18; 
tibia, 7; femora, 9. I cannot distinguish the sternum and 
pelvis of this species from those of P. elephantopus. 

The diagrams show that, while the metatarsi are diffused, 
the tibia and femora tend slightly to concentrate on two 
points far apart. In the larger form the shaft of the tibia is 
much curved inwards, but it is nearly straight in the smaller 
form. This looks as if the species ought to be broken up into 
two, but the remains are too few to enable me to do so with 
confidence. In the metatarsus the proximal interosteal fora¬ 
mina always open separately on tne anterior surface, and 
there is no degression above the insertion of the tibialis 
anticus; but this does not hold good for bones from other 
localities. 

It is impossible to distinguish accurately between the 
metatarsi of this species and P. elephantopus, but the axial 
skeleton shows many differences. 

PaCHYORNIS BMCPHANTOPUS. 

Dinomis elephantopus, Owen. 

Palapteryx elephantopus (part), Haast. 

Pachyomis elephant&pus, Lydekker. 

Euryapteryx elephantopus (part), Hutton. 

The number of lag-bones measured was—metatarsi, 87; 
tables, 80; femora, 25. The width of the sternum below the 
costal border is 7iu. to 8ia. The pelvis has a length of about 
BOin., and its width at the antitroohanters is about 10-8in. 

Concentration is fairly well marked in the metatarsi and 
Ismora, but not in the tioia, which is unusual. In the meta¬ 
tarsus the proximal foramina open either separately on tike 
Ulterior surface, or sometimes into a depression. The. shaft 
of the tibia is nearly always straight, and its antero-onter 
:wwfaoo;te.coni!ei... 
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PACHYORNIS INHABILIS. 

Pachyomis , sp. a, Lydekker. 

Pachyomis inhabilis and P. valgus, Hutton. 

The number of leg-bones measured was—metatarsi, 8; 
tibiae, 8; femora, 4. The sternum has a width of 6in. to 6*5in. 
below the costal border. The pelvis has a lengthy of from 
17in. to 20in., and its width at the anti trochanters is 9in. to 
9-7in, 

This species is more slender than P. dcphantopus , and 
does not attain to so large a size ; the skull also is different; 
but the two are closely connected. In the metatarsus the 
proximal interosteal foramina always open into a depression 
above the insertion of the tibialis anticus. 


CABINATE BIBDS. 

Rwrpagomis assimilis, Haast.—One tibia only. 

Nestor , sp. ind. —* One cranium, smaller than any living 
species. 

Fulica prisca , Hamilton.—Two broken tibiae. 

Aptomis bullcri , Owen (Buller’s “ Birds of New Zealand/’ 
introduction, p. xxiii.).—A cranium, a pelvis, two femora, 
two tibiae, a metatarsus, and two vertebra, equal in size 
to A. defossor . 

Notornis , sp.—One metatarsus. 

Cnemiomis ealcitrans , Owen.—A cranium and a pelvis. 


LEG-BONES FROM KAPtJA. 
Average Measurements, in Millimetres. 


Dinorais maximus 

* robustus 

* torosus 

Megalapfcerjrx tenuipes . 

* heotori 
Meionornis oasuarinus 

* didinus 
Euryapteryx ponderosa . 

orassa 

* gravis 
Anamaloptaryx iortU 
Pachyomis immanis 

„ elephantopus. 
„ inhabilis 
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LEG-BONES FROM KAPUA. 
Dxnobnxs* 
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Aht. LXVI .—On the Moa-botws from Enfield . 

By Captain F. W. Hutton, F.R.S., Curator of the Canter¬ 
bury Museum, Christchurch. 

[Bead before the Philoeophical Institute of Canterbury , 7th August t 

ms.) 

Thb mode of occurrence of the bones found in August, 1691, 
at Enfield, near Oamaru, has already been described by Dr. 
H. 0. Forbes in Nature for March, 1892. They were im¬ 
bedded in peat in a small swampy gully which runs across 
a field to join a stream which falls into the Waireka River. 
In the winter of 1891 Mr. Meek, the owner, determined to 
bring this swampy gully into cultivation, and the bones were 
found when ploughing it. 

In addition to the moas, bones of several carinate birds 
were found, mention of which is made by Dr. Forbes in the 
paper already referred to, and also in the Trans. N.£. Inst., 
vol. xxiv., p. 188, <fcc. These remains were taken to England 
by Dr. Forbes, and I am not aware of any description having 
been published of them. 

In June, 1892,1 made a preliminary examination of the 
moa-bones remaining in the Museum, as I had, at once, to 
make up some exchanges promised by my predecessor, aud I 
read a paper to the Institute giving the results of that 
examination, at the same time saying that it was far from 
completed.* Since then I have had time to measure and 
compare all the bones in the collection, and I wish to place on 
record the results of my measurements, so that they can be 
compared .with those of the bones at Kapua. It will be seen 
that there are many points of difference between the bones of 
the two localities; and this might have been expected. If the 
different species of moas have been gradually developed, their 
sixes must have differed at different periods; and, as there are 
geological reasons for thinking that the Enfield bones are of a 
later date than those from Kapua, it follows that the differ¬ 
ences probably show the directions in which the species de¬ 
veloped during 4he interval, 

After rejecting bones of young birds and others which were 
too imperfect for measurement, I had 1,081 leg-bones left, 
made up as follows :-~ 


* " Nsw Spsetss of Moss ”: Ttanc. N.Z, Inst., vol. xx?«, p. & 
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Metatarsi. ■ 

Tibi®. 

5 

i 

■ Stall*. 

1 

| Sterna. 

Pelves. 

Dinorms .. 

84 | 

17 

23 

6 

4 

6 

Meionorni 

198 | 

900 

200 

52 

84 

21 

Euryapfceryx 

Paohyorois 

94 

47 

43 

36 | 

106 

38 

8 

9 

5 

2 

6 

2 

Totals 

868 | 

296 | 

867 

74 

! 45 

85 


The chief characteristic of the collection is the great num-. 
her of bones of Meionomis didinns, one-third of the whole 
belonging to that species. 


Dinornts maximus. 

Metatarsi, 11; tibia, 7; femora, 5; may be referred to 
this species. The largest metatarsus was 19-5in. in length, 
with a width of 2'Sin. at the middle of the shaft; but there 
was no tibia nor femur to match it. Indeed, the femora ap¬ 
pear to be smaller than those from Kapua, but the number is 
too few to base any well-founded opinion on. 

Dinornts robustus. 

Metatarsi, 4; tibia, 8; femora, 8. These bones are too 
few to base any conclusions on; but it does not appear to have 
been clearly marked off from the last species. 

Dinomis torosus. 

Metatarsi, 19; tibia, 7 ; femora, 15. This specieB is very 
distinct from the last—more bo even than at Kapua. The 
number of bones is not large; but they show a concentration 
round a single focus with each bone, and no separation into 
two sizes which might belong to the two sexes. This is a 
satisfactory corroboration of the result arrived at by an exami¬ 
nation of the Kapua bones, and ought to set the question of 
the different sizes of the sexes in Dinomis at rest for ever. 

Meionomis casuarinus. 

Metatarsi, 74; tibiae, 64; femora, 78. The same difficulty 
exists as at Kapua in separating the leg-bones of this species 
from those of E. erassa. The metatarsus is the same size as 
at Kapua, but the tibia and femur are rather larger. The 
numbers are, I think, quite sufficient to establish tibia point 
satisfactorily. 

Meionomis didinus. 

Metatarsi, 119; tibiae, 186; femora, 129, The tibia is very 
well separated, and the other two bones, although showing 




647 


Hutton.—O n the Moa-bones from Enfield . 

connecting-links with AT. casuarinus , have well-marked con¬ 
centration foci of their own, showing clearly that it is distinct 
from that species. Compared with the same species from 
Kapua, the metatarsus and the femur are the same, but the 
tibia is distinctly larger. There can be no hesitation in 
accepting this result, as the data are ample. 

In my former paper, already referred to, I placed a few 
bones doubtfully under the name of P. pygmeeus* These, 
however, do not belong to Pachyomis , but lie on the border¬ 
land between M , didinus and E, gravis . On the whole, I 
have concluded that they are a variety of the former, and I 
have included them here. They consist of—metatarsi, 6; 
tibi©, 4; femora, 4. Possibly they are hybrids between the 
two species. 

Euryapteryx crassa. 

Metatarsi, 58 ; tibi©, 17; femora, 68. This species was, 
comparatively, less numerous than at Kapua. The tibia is 
larger, but the metatarsus and femur are the same. 

Euryapteryx ponderosa. 

Metatarsi, 16; tibi©, 14; femora, 28. These numbers 
are too small to give any results of value, but the bird 
appears to have been rather smaller and more slender than 
at Kapua. 

Euryapteryx gravis . 

Metatarsi, 20; tibi©, 12; femora, 10. So far as these 
numbers allow us to form an opinion, it would seem that 
the tibia is considerably larger, while the femur is slightly 
smaller. 

Pachyomis immanix. 

Metatarsi, 7; tibi©, 4; femora, 7. The numbers are small. 
The tibi© are all of large size, and none of them shows the 
curvature of the shaft which is so remarkable in the bones 
from Kapua and Hamilton. Two of the femora are larger 
than any found at Kapua. The average is larger because no 
small bones were found. 

Pachyomis etephantopus. 

Metatarsi, 21; tibi©, 17; femora, 15, There is in this 
species a most remarkable development in length without the 
great thickness characteristic of P. immrnis. The metatarsi 
reach a length of 267mm.; the tibi©, 622mm.; and the femora, 
868mm,, which are considerably greater than the largest from 
Kapua, The average, however, is smaller. 
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Pachyomia inhabilis. 

Metatarsi, 19; tibiae, 16; femora, 16. This species is far 
better represented than at Kapua—its numbers being nearly 
equal to those of P. elephantopus —and it appears to be dis¬ 
tinctly smaller. However, it must be remembered that the 
bones found at Kapua were too few in number to afford a 
reliable comparison. The following are the measurements of 
the smallest specimen 




Length. 

Proximal 

Middle 


Width. 

Width. 

Metatarsus 

185 

81 

48 

Tibia •• •» •• •• 

431 

137 

38 

Femur .. 

270 

99 

40 



All the bones, especially the metatarsus, are well marked 
off from those of P. elephantopiu. 


LEG-BONES FROM ENFIELD. 

' Average Measurements, nr Mn.UMKnues. 
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Abt. LXVII.— On the Discovery of Moa-remains on 
Riverton Beach . 

By C. A. Ewen. 

Communicated by Captain F. W. Hutton, F.B.S. 

[Bead before the Philosophical Institute of Canterbury , 7th August , 1895*] 

On the ISth March, 1895, Messrs, Craves, Brodrick, and 
Ewen discovered the skeleton of a rnoa [skeleton I.] on the 
sandhills about eight miles from Invercargill, near the Inver- 
cargill-Bivertcm beach road, and about one mile from the 
sea. These sandhills are constantly shifting with every gale 
that blows. Islands of sand are dotted about, held together 
by flax-bushes, and marking the original level of the hills. 
The bones had been buried beneath 8ft. or 10ft. of sand, and 
were consequently in a very fair state of preservation. Only 
a portion of the pelvis was visible; the rest of the skeleton 
was buried in the wet sand which had not dried sufficiently to 
be affected by the wind. The sand was scraped away, and, 
after an hour's work, the whole skeleton was exposed to view. 
The bird appeared to be lying as it hod died, its legs doubled 
under its body, and its neck stretched out on the sand. The 
pelvis and ribs were brittle, but the leg-bones and vertebrae 
were in very fair condition. All the bones were gathered to¬ 
gether and removed to Invercargill. Unfortunately, the jolt¬ 
ing of the buggy over the hills damaged the tender bones and 
broke the sternum to pieces. However, the skull and larger 
bones arrived in safety. In a day or two they were dry 
enough to be packed, and were placed together in a box to be 
brought to Christchurch. The gizzard-stones were found with 
the skeleton. 

A few days later, on the 18th March, two members of 
the Bame party discovered another almosfc-complete skeleton 
[skeleton II.] about half a mile from the spot where the first 
was found. As in the first instance, only the back of the 
pelvis was visible, the rest of the bird being buried in wet 
sand as before. The skull Was a particularly good specimen, 
and the ribs and smaller bones were carried to Invercargill 
with less damage than on the former occasion. 

About two Hundred tracheal rings were found with this 
skeleton. The ground around was searched for other skele¬ 
tons, but no other bones could be found. About 300 yards 
fcway a considerable quantity of ogg-shell was, however, 
gathered together, enough to nil a pint measure. It is quite 
possible that, as the sand shifts in the course of time, other 
skeletons will be exposed to view. 
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Upon digging down about 2ft. we found some rotten flax- 
sticks, and a bed of water-worn shingle* Probably the birds 
had been drowned and washed down this old watercourse! 
became stranded, and were gradually buried beneath the accu¬ 
mulating sand. 

It has been stated that in the early part of this century 
the moa was hunted by the Maoris in Southland. I am of 
opinion that this statement is not correct, as Captain William 
Stevens, who was one of the earliest settlers in Biverton, 
states that he believes the moa has been extinct in Southland 
for many years, equal to several generations of the Maori 
race. 

They must at one time have been numerous, as the larger 
bones have been found in many parts of the district. In this 
connection Captain Stevens has written me an interesting 
letter, which I give in full. Writing on the 26th May, 1896, 
he says, <* I arrived here in the first week of 1843, and at 
that time there was a deal of talk among the natives about 
the moa, but I could never find that any of them had ever 
seen one—at least, a live one. What I heard about the moa 
was just handed down by tradition from father to son. I can 
give you some names of the oldest Maoris I knew, but their 
ages I could only guess. The following are the names of a few 
I was well acquainted with: First, Temarama, aged seventy, 
father of Topi, present chief of Buapuke; second, Fekau, 
about eighty; third, Temoau, about eighty; fourth, Mokau, 
about eighty; filth, Pararaoa, about seventy; sixth, Haumai, 
about eighty-eight* I could mention many more—perhaps 
fifty more—but they were very old, and too imbecile to be 
relied on.** 


Note, by Captain F.. W, Hutton. 

Both of the skeletons referred to above belong to adult 
individuals of Dinornis maximus , as the following measure¬ 
ments of the leg-bones and skulls will show (measurements 
in millimetres):— 
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Dimensions of the Skulls. 



It appears, therefore, that the smaller bird has a broader 
cranium and slightly longer beak than the larger bird. There 
are also the following differences between the two skulls: in 
skeleton I. the basi-occipital is not so deep, and the mamillary 
tuberosities are much more developed, than in skeleton H.; 
the par-occipital processes extend further backward, and the 
supra-oocipital ridge projects further over the condyle. The 
temporal fossae are rather shallower and narrower than in 
No. II.; and the squamosal processes are direoted more 
forward. Also, in No. I. the cranium is shorter in the basi- 
sphenoidal region than in No. II., a line connecting the points 
of the post-orbital processes passing close in front of the ban- 
pterygoid processes. The pre-inaxillce are longer and con¬ 
siderably broader, and the mandible is longer and more 
curved downward, in No. I. than in No. II. There are no 
feather-pits on either skull. 

With reference to other parts of the skeleton; In No. I. 
the toe-bones are smaller and the scapulo-coracoids are 
stouter than in No. II.; and there are considerable differences 
in the htemal ridges of the thoracic vertebras. The pelves 
and sterna are too imperfect for comparison. 

With No. I. skeleton only seven tracheal rings were 
found; they were ef the hoop-like pattern, but were imper¬ 
fectly ossified, being open in front, and were too fragile to 
be preserved. Among the fragments of the sternnm I found 
nine small pieces of egg-shell, which had been picked up by 
the collectors with the bones. There can, I think, be no 
doubt but that th» egg-shell was inside the bird when it 
died, and that, consequently, it was a female; for, as the 
body was found on the sea-shore, it could not haye been 
sitting on a nest. This skeleton has been presented to the 
Museum by Ewen, 

In No. II. skeleton the atlas vertebra is abnormal, as 
it has no bony bridges for the vertebral arteries; and the 
seventh thoracic vertebra (No. 28) appears to have been ah* 
chylosed to the pelvio vertebra, as it is missing. A nnmbet 
of tracheal rings were found with the skeleton, and all ale 
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of the oval, slender, hoop-like type; there were no thick, tube¬ 
like rings. 

So far I have merely stated the facts; but it is impossible 
to avoid making a few speculations as to the meaning of the 
differences between the two skeletons. These must be due 
either to (1) specific differences, or to (2) sexual differences, 
or to (3) individual variation. If the last is the case, we 
ought to find all sorts of intermediate variations, as well pro¬ 
bably as some more extreme than those exhibited by the two 
skeletons. If, however, the differences are due either to the 
first or to the second cause they ought to be tolerably con¬ 
stant. If due to sexual differences, the numbers of each type 
ought to be nearly equal; but, if they are due to specific 
differences, then one kind might be much more common than 
another. 

The skulls of Dinornis in this Museum are not sufficiently 
numerous to enable me to form a definite opinion on the 
subject, but I am inclined to think that there are two 
types, which are equally numerous, but very different in size. 

In confirmation of thiB view, I would point out that all 
the peculiar features of the skull of No. I. skeleton (with the 
exception of the great breadth of the premaxillee) are also seen 
in Sir B. Owen’s drawing of the skull of the small specimen 
of D. robustus which was found at Tiger Hill, in Otago, and 
is preserved in the York Museum. Now, this Tiger Hill 
specimen was accompanied by four half-grown chicks, so that 
probably it was a female also. 

Perhaps the imperfect ossification of the tracheal rings in 
skeleton I. is another sexual character. 


Art. LXVIII.— On the Behaviour of Two Artesian Wells at 
the Canterbury Museum . 

By Captain F. W. Hutton, F.B.S., Curator. 

[Bead before the Philosophical Institute of Canterbury , 3rd July , 1395.] 

Previous to March, 1894, the Museum was supplied with 
water from a well sunk into the first water-bearing stratum, 
and probably between 90ft. and 100ft. in depth. Tnis failing 
to give a sufficient supply, a second well was sunk, which 
reached the second water-bearing stratum, at a depth of 190ft. 
from the surface, on the 28rd March, 1894. A glass gauge, 
connected with this wall, was put up inside the Museum on 
the 9th April, and the height at which the water stood above 
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the stone sill of the back door of the Museum was registered; 
this was 9ft. ,8|iu. On the 11th it went down to 9ft. 6in., 
and on the 21st it had risen to 9ft. 8fin. This I call the 
“ deep well.” 

„The top of the iron pipe of the old well—or shallow well 
—I found to be 2ft. lOin. above the stone door-sill, and the 
water stood 2in. or Sin. below the top; so that there was a 
difference of about 7ft. in the height of the water in the two 
wells. 

At this time the rainfall was not registered in Christ¬ 
church, but arrangements were being made to put up a gauge 
in the Public Gardens; and Mr. A. L. Taylor, the head 
gardener, has kindly supplied me with the rainfall from the 
1st June, 1894, to the 31st May, 1895. 

Meantime, as it was known that the artesian wells near 
Mew Brighton were affected by the height of the tide, I made 
hourly observations on three different days to see whether the 
Museum wells were also affected; for, if this were the case, a 
tidal correction would have to be applied to every observation. 
I found, however, that the tide had no appreciable effect on 
either of the wells. 

At first 1 had Borne little difficulty in reading the deep 
well on account of the hydraulio ram, which would occasion¬ 
ally jamb; but 1 remedied this by stopping it altogether and 
keeping it stopped during the whole period of the observations. 
These observations were made between 10 a.m. and 11 a.m. 
each day. As the glass gauge reached only to 10ft. above the 
door-sill, all observations above that level could only be con¬ 
jectural, and 1 gave up making them. When the water rose 
above the top of the iron pipe in the shallow well I made 
a cardboard collar to lengthen it. On account of leakage 
these readings are only approximate, but they are fairly 
accurate. 

The results of the observations I give in a series of twelve 
diagrams, one for each month, on which the daily rainfall in the 
Publio Gardens is also shown. In these diagrams the figures 
in the right and left columns are the number of feet and inches 
from the datum-line on the door-stone, and to read the height of 
the deep well 7ft.must be added. Thus,on the 1st June, 1894, 
rite height of the shallow well was 3ft. l|in., and that of the 
deep well 10ft., above the door-sill. The daily fluctuations of 
the shallow well are represented by a continuous line; ' those 
of the deep well by a broken line. The rainfall is shown in 
the usual way at the bottom of each diagram. The figures, 
at the top and bottom of the diagram are the days of the 
month, and rite thick longitudinal lines divide the month into 
weeks. 
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I will first take the connection between the rainfall and 
the height of the water in the wells:— 

June, 1894.—May, 1894, closed with heavy rain, and on 
1st June both wells stood very high; but, although slight rain 
continued at intervals until the 10th, both wells had fallen 
considerably by the 15th. Heavy rain on the 24th made 
them rise again. 

July, 1894.—During the first week in July the wells again 
went down; but the rain on the 8th and 10th, although not 
heavy, made them overflow and sent them up again to a 
height perhaps not much less than they had during the fii'ftt 
week in May. By the 24th they were down again. It is re¬ 
markable that the rain which fell on the 8th and 10th May, 
although only 0*17in. more than that which fell on the 24th 
June, should have sent the wells up so much more. Two expla¬ 
nations suggest themselves: one is that the rain of the 24th 
June fell more rapidly and, in consequence, ran mostly off the 
surface; the other is that the rain or the 24 th June was local, 
while that of the 8th and 10th July was more widely spread, 
I have not sufficient data to determine which of these two 
explanations is the more probable. The rain of the 25th July 
again raised the wells slightly, hut by the end of the month 
they had both fallen to lower levels than any they had stood at 
during the two months. 

August, 1894.—The rains of the 2nd and 3rd August again 
raised the wells,* but by the 8th they had again fallen. Con¬ 
tinuous light rain from the 14th to the 19th raised them once 
more, but not so high as might have been expected. After 
this they sank, and before the end of the month had attained 
the average level. 

September, 1894.—Continuous light rain fell during the 
whole of the first week. Both wells again overflowed, and 
did not come down to the average level until the 18th. Heavy 
rain on the 24th and 25th again sent them up, and they con¬ 
tinued high until the end of the month. 

October, 1894.—Bain on the 1st and 2nd kept the wells 
up; but they gradually fell during the rest of the month— 
there being no rain—until at the close they stood lower than 
they had done before, and the average level of June to October 
was never again maintained during the rest of the year. 

November, 1894.—In this month the rain was fairly well 
distributed, and the wells kept at an average which was 8in. 
below that of June to September, the drop from one to the 
other taking place during the dry weather in the middle of 
October. 


* The defect in the record of the deep wall at this time la owing to- 
the ram having gone wrong. 
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December, 1894.—In this month the rainfall was very 
small, and the wells fell another inch. Towards the end of 
the month another fall of about Jin. occurred. 

January, 1895.—This month opened with rain, which, 
however, did not affect the shallow well, although the deep 
well rose. The next week, from the 6th to the 11th, was 
rainy, and both wells went up, falling again on the 16th. 
Showery weather once more raised them a little; but after 
the 20th they both fell, and—especially the deep well—went 
down to levels not before reached. 

February, 1895.—Slight showers between the 3rd and 7th 
did not affect the wells, which continued to go down until the 
20th or 22nd, when the rain raised them u little; but thoy had 
fallen again by the 27th. 

March, 1895.—There was practically no rain during the 
first fortnight of this month, and the wells foil slightly until 
the 20th, when four days of rain sent them up again to the 
level they had at the end of January. 

April, 1896.—During the first woek of this month the wells 
fell slightly; but rain occurred on the 8th and again from the 
12th to the 16th ; the wells rose to the level of the middle of 
January, and continued at thiB level notwithstanding that 
there was no more rain. 

May, 1895.— There was but little rain during this month; 
nevertheless the wells did not fall, but kept steadily the aver¬ 
age of the latter part of April. 

The following table gives the average height of the wells 
and the rainfall for each month 


— 


Shallow Well. 

Deep Well. 

K 

1894. 


Ft. in. 

Ft. in. 

In. 

May 


2 7} 

9 8 

w 

June 


2 10 

9 10 

1*84 

July 


2 10 

9 10 

909 

August ., 


2 10 

9 104 

2*51 

September 


2 10J 

9 10| 

346 

Ootober .. 


2 9 

9 9 

0*50 

November 


2 7J 

9 7 

2*57 

December 

1895. 

• « 

2 6 

9 5 

0*80 

January .. 

i e 

2 54 

9 54 

2*28 

February.. 

« • 

2 44 

9 2 

1*21 

March .. 

* « 

2 44 

9 2 

2*44 

April 

May 

e • 

** ! 

i St 

s n 

1*71 

1*85 


It thus appears that both wells are very sensitive to rain, 
rising rapidly and {ailing again; but not so rapidly as they 
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rifle. Exceptions are the rain of the let and 2nd January, 
which did not affect the shallow well although the deep well 
rose, and the rains of the third week in November, which had 
no effect on either of the wells. In both these cases several 
weeks of drought had preceded the rain, and it seems pro* 
bable that the dry ground soaked up the water and allowed 
none to penetrate to the reservoirs connected with the 
wells. 

But, although the wells rise with rain, they also rise with¬ 
out any rain being recorded. This may, perhaps, be some¬ 
times due to rain falling outside Christchurch—especially in 
caseB like those of 25th July, 27th November, 12th De¬ 
cember, 16th and 27th March, and 9th May, when the 
shallow well rose rather before rain fell in Christchurch. On 
the 26th December heavy rain fell at Springfield and the 
Malvern Hills, although none fell at Christchurch. Both 
wells fell that day, but next day the deep well rose slightly, 
although the shallow well still fell. 

Far more important is the periodical rise shown on Sun¬ 
days and holidays, whioh cannot possibly be due to rain, and 
which is specially noticeable in the rise of the shallow well 
every Sunday. This well really rises every night, and on 
Sunday morning does not fall as it does on week-days. The 
rise varies from Jin. to ljin., and the average is rather more 
than Jin. The same occurs with the deep well, but it is 
masked by the great and rapid fluctuations which take place 
in this well. These, as recorded on Sundays, vary between 
—lin. and -f4in ; but here also the average comes out about 
fin. rise. On the Prince of Wales’ Birthday (9th November), 
Christmas Day (Tuesday), and Good Friday (12th April), 
both the wells rose. On the Queen’s Birthday (24th May) 
the shallow well rose and the deep well fell. On toe anniver¬ 
sary of the province (Monday, 17th December) both wells fell, 
just as they generally do on a Monday. Easter Monday was 
rainy, and the wells rose with the rain. This periodic rise 
must depend on a constant supply of water, either from some 
lower-lying water-stratum or from the bed of the River 
Waimakariri. 

I have been unable to get complete information about the 
floods whioh took place in the River Waimakariri during the 
year, .but I kept a record of the north-west winds, and these 
are generally followed by floods; and, as these are the only 
floods unaccompanied by rain, they are the only ones which 
can be used to ascertain if the level of the wells Is affected by 
the height of ; the river. 

Hot norih-west winds occurred on the following days: 
19th October, 9th and 10th November, 18th November, 24th 
November, 1st December, 17th December, 7th, 8th, and 9th 
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March, 15th March, and 22nd April. Of these the hot winds 
of the 1st and 2nd December, and of the 7th, 8th, and 9th 
March, caused heavy floods in the river sufficient to be noticed 
in the newspapers. The hot winds of the 18th and 24th 
November and of the 22nd April wero accompanied by rain, 
and must therefore be omitted. With the other seven it did 
not rain, but that on the 9th November is complicated by the 
holiday. With reference to the others, the diagrams show 
that the wells fell on the 19th and 20th October and on the 
10th and 13th November. On the 24th they were stationary. 
On the 1st December they fell. During the heavy floods of 
the 2nd and 3rd the rise on the 2nd was no doubt due to that 
day being Sunday, for on the 3rd the deep well remained 
steady, and the shallow well x*ose slightly. On tho 5th and 
17th December both wells fell; on the 7th March they rose; 
on the 8th the deep well remained steady while the shallow 
well fell; and 'on the 9th the deep well rose and the shallow 
well fell. On these two last days the river was in high flood. 
On the 15th March the deep well roso and the shallow well 
remained steady. It follows therefore that the wells do not 
rise with the river, but are apparently unaffected by it. 

Dp to the middle of January, 1895, the two wells fluctuated 
fairly well together, the average difference in height being 7ft. 
But on the 22nd January the deep well fell far more than the 
shallow well, and this relatively lower level was maintained 
until April, when the two wells nearly resumed their old rela¬ 
tions, the deep well being about 6ft. llin. higher than the 
shallow well. Possibly this may have been due to the water 
from the deep stratum being used for watering the streets 
during the hot months. 

Some of the vagaries of the deep well between the 12th 
apd 29ih November may be due to large quantities being used 
for washing tnoa-bones. During the latter part of October 
and again in December the height of the water in the deep 
well was very variable. Great falls occurred between the 
14th and 20th December, and between the 23rd January and 
the find February, and a third between the 16th and 21st 
February. For these 1 cannot account. 

The conclusions which seem to be justified from the ob- 
serrations of so short a period as one year are as follows:— 

1. The deep well fluctuates more than the shallow well. 
This is, no doubt, partly due to the far greater number of 
wells sunk into the first stratum, all of which would rise and 
jail together ; consequently it would require more water to 
raise them all an inch than if there were fewer of them. But 
it may be partly due to the head of water above the level of 
Qkristchtuxih being smaller in the deep stratum than in the 
shallow stratum. 
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2. Many fluctuations, apparently erratic, are no doubt duo 
to irregular causes of which 1 can give no account—such as 
the stopping of rams; less pumping by windmills on calm 
days; rainfall outside Ohristchurch; watering the streets; 
opening of new wells, &c. 

3. Certain fluctuations are sufficiently regular to show 
cause and effect: they are— (a) Rise after rain, unless the 
ground is very dry; ( b ) rise at night, owing to less water being 
used. 

4. The rise at night in each well is about equal; conse¬ 
quently, as the second stratum fluctuates more rapidly than 
tne first stratum, the supply to the first stratum must be 
larger than that to the second. 

6. This rise without rain appears to be the main source of 
supply. It must be due either to water running in from the 
bed of the River Waimakariri, or to some still lower water¬ 
bearing stratum leaking into the upper ones. 

6. The height of the water in the wells is not affected by 
the height of the river. It is therefore improbable that the 
supply is from a leak in the river-bed. 

7. The regular inflow—independent of rain—is, with each 
stratum, greater than the present outflow by night, but smaller 
than the outflow by day. 

Lastly, we come to the question of the annual rate of 
lowering of the water. Of course, one year's observations are 
not enough to settle this point accurately, but they are better 
than nothing. The shallow well stands about lfin. and the 
deep well about 2fin. below the level of last year. The annual 
rainfall was 22-21in., which is 2in. or Sin. below the average; 
but I do not think that this will account altogether for the 
fall. No doubt heavy rain would make the wells go up again 
to last year’s level, but they would go down again in two or 
three weeks. 

The shallow wells are estimated by Mr. T. Danks to have 
fallen between 6ft. and 7ft. during the last thirty years, which 
gives an average annual fall of between 2fin. and 2$in. Mr. 
H. Oakley has estimated that they have fallen 3ft. in twenty 
years, which is rather more than lfin. a year. Mr. Oakley 
also thinks that the deep wells have fallen 8ft. in six or seven 
years, which iB an average of 6fin. a year. This rate of lower¬ 
ing requires further investigation; but no doubt it is serious, 
and increasing year by year. 
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Akt. LXIX .—On the Affinities of Harpagornis: a Letter to 

Professor T. Jeffery Parker by It. W. Shufeldt, M.D., 

Smithsonian Institution, Washington, dated 25th January, 

1895 . 

[Head before the Otago Institute, 8th October, 1895.'] 

It has given mo great pleasure to do for your friend Mr. 
Hamilton what you requested of me in your valued letter 
of the 14th ultimo, just received. His excellent photographs 
of the bones of Harpagornis, which came safe in your letter, 
were studied by me with interest. I mounted all six of them 
on cards, and yesterday compared most carefully all the 
characters they presented with a number of American rap¬ 
torial birds ana others. I also compared what Hoast had to 
say on Harpagornis in the “ Transactions of the Mew Zealand 
Institute,” vol. vi., 1878. 

Without any doubt whatever, Harpagornis has among 
existing birds its closest allies among the true eugles, and the 
relationship is by uo means very remote. I compared it with 
a skeleton of Aquila chrysaetos, also with Thassa'ntus pelagicus 
and Haliaetus tencocephalns and others. In various parts of 
its skeleton Harpagornis exhibits characters found in any one 
of these several genera, and about in the same proportion: 
that is, in a number of characters it agrees with Aquila, with 
Thassaetus in an equal number, and so on for Haliaetus and 
others. It had a narrower skull in proportion to its length 
than has any modern existing eagle known to me. The 
pre-acetabular region of the pelvis of Harpagornis was also 
very short, but this is a common character in many extinct 
birds. Having fenestras in the sternum meaus but little among 
eagles, as they may or may not be present in individuals of the 
same genus. Moreover, I have seen sterna of eagles wherein 
the fenestra occurred upon one side of the carina and not 
upon the other. 

It is perfectly safe to say that Harpagornis represents 
a more or less generalised aquiline type, and might easily 
have been the common ancestor to a number of genera of 
existing modem eagles, as, for example, Haliaetus, Aptila, 
and ThassaiUus. In any natural scheme of classification it 
might, with the greatest propriety, be placed between the 1 
genera Aquila and Thassaetus, ana it would be standing as 
near where it belongs as we can possibly show at the present 
time. 
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Art. LXX .—Denudation at a Factor of Geological Time. 

By H. Hill, B.A., RG.8. 

[Head before the Hawke'* Bay Philosophical Institute , 10th June, 1695.] 

The many discussions among geologists and physicists which 
have taken place from time to time as to the age of the earth 
have brought under review wide diversities of opinion. The 
mind is lost in wonder as we go back and back from age 
to epoch, from epoch to period, and from period to era in the 
order of geological time as illustrated by stratigraphy, or the 
sequence of the rocks; but these chronological terms only 
represent one aspect of activity in the full history of the 
earth. Time was when the conditions of the earth were such 
that life, as we know 7 it to-day, could not exist; when the 
waters which now cover its surface could not have remained 
as a liquid; and when from pole to pole the rocks were 
heated beyond the possibility of sustaining life. The geologist 
is unable to say how long the earth remained in the condition 
of inability to sustain orgauio life, for, reasoning from the 
known, his aim is to estimate time by the changes such as he 
knows must have taken place since life first became possible 
on the earth, and when differentiations were the fewest con¬ 
sonant with what is understood as the maintenance of the 
simplest organisms. The physicist, on the other hand, deals 
with the history of the earth from an altogether different 
standpoint. He views it as something to be interpreted only 
by the application of certain laws to physical or assumed 
physical conditions, his conclusions being based—first, upon the 
assumed original temperature of the earth, and its annual rate 
of cooling; second, upon the loss of energy of the earth’s 
rotation in virtue of the moon’s attraction, as evidenced by 
the tides; and third, upon the origin and age of the sun as a 
dispenser of heat. On the supposed original temperature of 
the earth and its annual loss of heat by radiation, estimates 
have been made that the globe could not have become con¬ 
solidated less than twenty millions of years ago, nor more 
than four hundred millions ego; for, had the latter been the 
case, there would have been no alteration of temperature when 
descending into the earth, such as is everywhere experienced 
by miners when sinking or boring tbrougn the earth’s crust. 
As to the loss of energy of the earth’s rotation owing to the 
friction of the tide-wave, Bir William Thompson contends 
that, had the earth become solid some ten thousand, million 
years ago, or, indeed, any period beyond one hundred million 
years, the polar Battening would have been greater than now. 
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owing to the more rapid motion which would have takeu 
place; whilst Professor Taifc, agreeing generally with the views 
put forward by Helmholtz and Newman, says that “the 
amount of heat produced by the impact of masses from space 
which are assumed to have given origin to our sun could not 
have supplied the earth even with its present quantity of 
heat for a much longer period than twenty millions of years. 
Nature , 3rd January, 1895, contains a criticism by Mr. John 
Perry of Sir William Thompson’s (now Lord Kelvin) esti¬ 
mate, in which ft is stated that “if at the beginning of time 
there was an increase of 1° Centigrade in 45ft. (towards the 
earth’s interior), and now there is an increase of 1° Centigrade 
in 90ft., the lapse of time is 28,930,000,000 years, or 290 times 
Lord Kelvin’s estimate, and the core has cooled from 8,000 to 
4,000 degrees.” 

It will thus be seen how diverse are the views of the physi¬ 
cists who deal with the age of the earth from a mathematical 
standpoint, and it seems very doubtful whether such estimates 
as those given above have any scientific value whatever. Were 
it to be announced that a bank-note for a large amount had 
been lost either between Napier and Dunedin, or between 
those places and the Cape of Good Hope, the announcement 
would be just as general and unsatisfactory as that made by 
Sir William Thompson and others as to the age of the earth. 
It is true that suen estimates often form the basis of what are 
termed “ working theories”; but &b standards of scientific value 
they are of small importance, and it is well to keep this in 
mind when considering the question of earth-changes such as 
we now Bee in daily progress. But it is curious how geologists, 
having received a “time-period theory” from the mathema¬ 
ticians, have endeavoured to bring that theory into the full 
Hght of day by striving to show that the organic and surface 
changes on the earth must have required an allowance of time 
equal to what the mathematicians say must have gone by since 
the earth became a solid mass and assumed its present form. 
The late Dr. Croll, for example, suggested a period of not less 
than sixty millions of years as being needed to bring about 
the changes or the conditions such as we now have; whilst 
Dr. Houghton, in the second of his able lectures on “ Physical 
Geography,” pp, 94-95, estimates 11 the whole duration of geo¬ 
logical time down to the Miocene-Tertiary epoch at 152,675,000 
years, and for the whole duration of geological time a mini¬ 
mum of two hundred millions of years.” Now, Croll and 
Houghton have based their estimates upon the maximum 
thickness of the known stratified rocks, and with this they 
have taken the rates of denudation of certain rivers as deter¬ 
mined bytheomonnt of sediment which such rivers annually 
carry to the #ea. Thus, Dr. Houghton says that the total 
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thickness of all the “ Azoic, Paleozoic, and Neozoic rooks 
amounts to 177,200ft., and, allowing 861*6 years as the time 
required for the denudation of 1ft. of surface in the several 
river-basins, at least a hundred and fifty-two million years 
must have passed of geological time down to the close of the 
Miocene-Tertiary epoch.** 

I have purposely prefaced my subject on “ Denudation as 
a Factor of Goological Time ** with the views which are held, 
or have been held, by the leaders of geological thought, as it 
enables us to see what vast steps have been taken backward, 
as it were, into the past since the days when men thought 
that the earth's history dated back some four or five thousand 
years before the Christian era. But, great as is the factor of 
denudation in estimating the history of change on the earth's 
surface, the traces of past life as unfolded in the stratified 
rocks raise questions for consideration which, as far as our 
present knowledge goes, can only be settled by assuming long 
intervals of time, as by no other means—unless special centres 
of creation are recognised—can it be supposed that animals 
and plants representing a past highly-differentiated fauna and 
flora could have dwelt on the earth and have become adapted 
to conditions such as do not now and could not now exist. 
And here I would emphasize a fact too often overlooked by 
naturalists and geologists—viz., that, whilst change has gone 
on ever since time was, at no two moments are the conditions 
of existence the same. This is why life is ever-changing and 
various. We cannot have two plants or two animals alike, 
for, try how we may, we cannot place them as to origin and 
treatment under absolutely the same conditions. This is 
nature's mode of dealing with matter. To change is to live, 
and could we learn the art of changing our physical nature— 
that is, of constantly adapting ourselves to environment—the 
4< elixir of life *' would be ours, and man's mastery over nature 
would be complete. But, fortunately for us, nature will still 
be our master, for no modification, no change, will ever differ¬ 
entiate the flesh into spirit or the spirit into flesh; for, as 
Marcus Aurelius puts it,— 

What springs from earth dissolve* to earth again, 

And heaven-born things fly to thvir native seat. 

When this earth of ours first became solidified, as it must 
have become in the process of cooling, many years passed by 
before its temperature was sufficiently cool to enable the 
watery vapour of the atmosphere to be condensed. Water 
does not and cannot remain as water, except under special 
conditions, above a temperature of 100° C. or 212° Fahr. It 
is possible that the vapour enveloped the whole earth to the 
point of saturation at a temperature much above what is now 
experienced. My reason for thinking so is that the dimen- 
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sions of the earth were much greater than now, and the pres* 
sure of the atmosphere on the surface was therefore less. We 
know as a physical fact that there is a relationship between 
the pressure of the air and the change of water into vapour, 
and if the pressure of the air, as suggested, was less in the 
earlier history of the earth and long after the surface-tempera¬ 
ture was below 100° C. the conditions then existing were 
quite unlike what we are acquainted with in these times. Then 
the water would have been heated by convection from below 
rather than by conduction, as now, from above. There would 
certainly have been more evaporation, and the slightest tem¬ 
perature-changes in the atmosphere such as there would 
necessarily be must have brought about heavy mists and a 
moist heated climate over the entire surface of the earth. 
Conditions such as these would produce abundance of life 
without great differentiations, for differentiations in the organic 
world are the direct outcome of temperature contrasts. When 
the earth was in process of solidifying it was with its atmo¬ 
sphere in direct contact with its external surroundings. The 
temperature of outer space—that is, of the space outside the 
limits of the atmosphere—is said to be 250° or more below the 
zero of Centigrade. An incandescent earth with a temperature 
outside its enclosing envelope approaching the zero of cold is 
placing two opposites in direct contrast to one another. At 
such a time there were no contrasts within the earth itself, 
and it was only when the earth began to part with its heat into 
outer space at an unequal rate, as it does now, that earth-con¬ 
trasts became possible, and that differentiation in the animal 
and vegetable world began. But these differentiations for a 
long time were necessarily small, seeing that they varied in 
proportion to the conductivities and radiating capacities of the 
surface-rocks at that time. As pointed out above, the waters 
were heated by convection rather than by conduction, and it 
was by this means that the climatic conditions of the earth 
were similar, or nearly so, throughout each zone. 

It will appear from these considerations that when life first 
made its appearance on the earth the types were the simplest 
possible; for high types, both in the animal and vegetable king¬ 
dom, imply great differentiations and wide contrasts. Thus 
the types have continued to increase in number and complexity 
in direct proportion to the changes which have been brought 
about on the earth's surface by the operation of those laws 
which depend upon the inequality of temperatures for their 
effective action. From this it follows that life is dependent 
On environment. To suppose that animals or plants could 
flourish under conditions not adapted or suited to them is to 
assume an impossibility. Plants and animals in a state of 
nature are beat adapted to their environment, because were 
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it otherwise they would die. It is therefore a manifest 
impossibility for the climates and environment of the past 
to have been similar to what they now are. We know 
what the organic results are of our present environment, 
such as have been brought about by differentiations and adap¬ 
tations operating through ail past time; but, because these 
are known, can it be asserted or even suggested that 
similar causes operated to bring about the organic results 
such as are found among the ruins and rearrangements of the 
past? Were the physical conditions of New Zealand to-day 
similar to what they were when the Dinomis and Harpagornis 
were found living, we might wonder what has caused their 
disappearance at a comparatively recent period; but the ope¬ 
ration of the law which brought about the extinction of 
PalflBotherium in the Lower Tertiary, of Deinotherium in the 
Pliocene, and of the Mastodon in the American drift, no doubt 
brought about the disappearance of the noble avifauna of 
New Zealand. The physical conditions in the earth are 
widely unlike what they once were, and every remove, every 
change, is necessarily accompanied by modifications ana 
adaptations in the organic world. Nor could anything else be 
expected if we suppose that organic life always exists under 
conditions best adapted to it. Every remove onward in time 
is like the effect produced upon a people by great social or 
political changes. To many, a social or political change 
means Buccour, to others disaster; but the impulse is never¬ 
theless forward, as evolution always is. Viewed from this 
standpoint, it is evident that life in each age, epoch, period, 
and era was the best of its kind suited thereto; but can it be 
imagined that an estimate of earth-change such as is now in 
operation can be taken as a basis in estimating changes in the 
ages gone by—a complex differentiation by which to interpret 
a simple one in the order of nature ? All paleontological evi¬ 
dence implies simpler physical conditions in times gone by, 
and a growing complexity as we approach Post-Tertiary times; 
and it is therefore impossible, without running serious risk of 
error, to base the physical changes of the past upon what we 
now see in progress. As a geological factor denudation is of 
high importance in estimating change, and it must have been 
of yet higher importance in the earlier periods of the earth. 
The work done by moving water can only be imagined in part 
by bringing into prominence the fact that not les $ than thirty 
miles of sedimentary rocks are said to have been deposited 
from the beginning of the Azoic era to the close of the Ter¬ 
tiary. But from whence came so much material ? 

The average height of the land-surface of the earth at the 
present time is not more than 2,500^, or less than half a mile, 
so that the thickness of the sedimentary rooks, as estimated 
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by leading geologists, exceeds the average height of the land* 
surface by not less than sixty times. These sedimentary de¬ 
posits have been removed, principally by the agency of water, 
from some place where they were in situ, just as rocks are 
now removed by means of denudation from a higher to a lower 
level. Denudation is a necessary condition of inequality of 
surface when acted on by physical agents. The greater the 
instability of rock-masses the more certain is the prospect of 
denudation, for every physical agent acts in broking down 
rocks and bringing them to one common level. But, recog¬ 
nising all this, is it- possible to formulate a standard for 
the measurement of past time by an assumed standard of 
denudation which, the world over, must vary according 
to the character of the deposits composing every river-basin, 
in conjunction with its specialised climatic conditions ? 

As a test of actual change now in progress a knowledge 
of the amount of material borne by rivers to the sea is of 
high scientific value, and the results obtained by actual ex¬ 
periment give some idea as to the prospects to come. But 
even here the knowledge is of relative value only, for rivers, 
like everything else in nature, differentiate; they have a 
beginning, they undergo change, attain their maximum of 
development, and in course of time they disappear. Every 
river in Hawke's Bay affords evidence of the truth of this 
statement, and every tributary is an illustration of the surface- 
changes in progress, and of the differentiations which rivers 
undergo during the course of their history. The index of 
denudation of those rivers where experiments have been 
made shows wide variations, as is seen in the case of the 
Danube and the Po in Europe. The basin of the Danube is 
said to be lowered at the rate of one foot in 6,846 years, and 
that of the Po one foot in 729 years; but these rates have 
varied, And must have varied, ever since the rivers first began 
to flow. The elevation of the Po and Danube in their upper 
course, where denudation is always most powerful, would 
largely increase their effective power for transport of de¬ 
nuded material; and a simitar remark applies to every river 
on the earth's surface. The increase in the denudmg-power 
of moving water varies, according to Hopkins, as the sixth 
power of the velocity of the current; so that by simply 
doubling the rate of flow in a river its effective carrying- 
power is increased to no less than sixty-four times, and If 
trebled its power is increased 729 times. And every geologist 
must recognise the importance of this varying power In esti¬ 
mating surface-changes as brought about by the action of 
moving water. For years my attention has been directed to 
tbii aspect of geological inquiry, and it has always appeared 
to me that the plan of estimating the amount of material 
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carried by a few rivers to the sea and taking this as the index* 
standard by which to provide a time-measure for estimating 
the age of the earth is by no means satisfactory. No ac¬ 
count appears to have been taken of the power of ice as a 
denuding factor within the arctic regions, and, as far as I am 
aware, no one has ever attempted .to glean information as to 
breakaways and land-slips which take place within specified 
areas. Both of these are aspects of denudation which cannot 
be overlooked in formulating an index of past time as esti¬ 
mated in terms of denudation. The lowering of a river-basin 
necessarily modifies the rate of flow, and the carrying capacity 
varies in proportion to the lowering of the basin by means of 
land-movements of all kinds. The east-coast district of this 
island extending from Cape Turnagain to East Cape, a dis¬ 
tance of about three hundred miles, will illustrate what I 
mean. 

This district is bounded towards the west by the Bua- 
hine and Raukumaru Mountain-ranges, and embraces an area 
of 8,970 square miles, or 5,740,800 acres. The counties in¬ 
cluded within this area are Patangata, Waipawa, Hawke's 
Bay, Wairoa, Cook, and Waiapu. The land is mostly hilly, 
ana the rocks abutting on the sea-coast belong mainly to the 
Later Secondary and the Older Tertiary formations, and are 
made of stiff blue clays, marls, sandstones, with here and 
there indurated limestones. Jn the interior the rocks belong 
to the Younger Tertiary group—shingle, grits, clays, and lime¬ 
stones predominating. The average rainfall for the whole 
district is about 40in., being less along the coast than towards 
the uplands in the west. The rainfall, however, is a varying 
quantity, and appears to increase and decrease in regularly- 
recurring cycles of from six to nine years. Thus, m 1866 
there was a deficiency of rainfall in the district of 7*2in.; in 
1872, or six years later, the deficiency waB 13*32in.; in 1878, 
or six years later, the deficiency rose to 1616in.; and in 1886- 
87, or eight years later, the deficiency was actually 20‘26in» 
The years of diminished rainfall were followed by years in ex* 
cess of the average, some years showing a large increase, whilst 
others approached the normal standard. In 1892 the average 
rainfall was more than reached, but in the two succeeding years 
the rainfall exceeded all previous records, more particularly in 
1893, when more than 60in. of rain fell over the entire district. 
Now, 4i0in. of rainfall spread over the district under notice 
represents 6-6 cubic miles of water. This water disappear* 
from the land by river-drainage, by percolation, by evapora¬ 
tion, and by the demands of vegetation. During years of 
shortage the rainfall was diminished by one-third the normal 
quantity, which means that about 8*7 cubic mites of water fell 
instead of 6*6 miles. In years of excess the quantity was 
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increased by one-third; or, in other words, the rainfall was 
increased to 7‘5 cubic miles. The difference between 3*7 cubic 
miles and 7*6 cubic miles is very great, and wide differences 
must be expected in the denuding effects which each quantity 
of water is likely to produce when spread over the same area. 

But even an excessive rainfall may be so distributed as to 
time that its effects as a denuding power are but slightly 
greater than under what may be termed normal conditions. 
As pointed out above, it is the intensity of flow, or of move¬ 
ment, that prodnoes unusual denuding effects, and this is well 
shown by the effects of the floods which took place in this 
district in December and January, 1893-94. When going 
over the district shortly after the floods had taken place, I 
was surprised to find how much the appearance of the country 
had changed. Thousands of breakaways or slips were to be 
seen, some of them of large extent; and I was impressed with 
the absolute necessity of keeping a record of surface-changes 
such as had been produced not so much by an excessive raw- 
fall as by a heavy continuous downpour at a time when the 
surface of the country was saturated. I had traversed the 
district for sixteen years, but, although occasional large slips 
had been met with, there had been nothing to approach the 
marvellous changes in 1893-94, which showed in the com- 
pletest manner how largely a district may have its surface- 
features modified by a rainfall which represents only a slight 
deviation from the normal conditions of that district. As I 
did not see how to obtain the necessary information concern¬ 
ing the changes brought about in so extensive a district with¬ 
out a heavy expenditure of time such as I was unable to 
afford, I communicated with Sir James Hector, the head of 
our New Zealand Geological Department, and he very kindly 
offered to obtain from the settlors such information as I might 
deem necessary for the purpose of my inquiry. Subsequently 
a circular letter was issued by Sir James, as follows: “For 
the purpose of keeping a record of the destructive landslips 
which took place along the east coast of the North Island 
during the years 1393-94, holders of land will oblige by 
filling in the queries given below, and returning the paper at 
the earliest opportunity: 1. County and locality. 9. Owner. 
8. Area and situation of land. i. What area do you estimate 
slipped away at the period named ? fi. Do you remember any 
similar period when slips were as numerous ? 6. Give rook- 
materials— i.c., whether clays, sands, or hard rock.” It was 
manifestly impossible to send a letter to every settler through¬ 
out ths district irrespective of the area of land occupied, and 
otfly feirge holders, were eommunioated with. In the majority 
of oases the queries lam® been answered; and I wish hue to 
expreas my thanks and obligations to Sir James Hector fertile 
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valuable help he has reudered me in this matter. The sum¬ 
marised results will be found at the end of this paper, and I 
sun satisfied that in years to come they will be found of great 
public and scientific value. As far as I am aware, they consti¬ 
tute the only reliable data dealing with surface-denudation as 
the result of excessive rainfall, and they provide likewise un¬ 
mistakable evidence that denudation as estimated by the 
material held in suspension and carried by certain rivers is 
by no means a true index of the time which has gone by since 
rock-materials began to differentiate as sedimentary deposits. 

For the purpose of easy reference the results aro classed 
under three heads: 1st, occupiers in the Counties of Pa- 
tangata and Waipawa; 2nd, occupiers in Hawke's Bay; 3rd, 
occupiers in Wairoa and Cook cum Waiapu. 

As already pointed out, the total area of the district is 
about five and three-quarter millions of acres, but this in¬ 
cludes mountain-tops, forest-lands, and large areas still in 
the possession of the natives and from which no returns are 
available. Answers have been received from owners repre¬ 
senting 1,158,237 acres, and from these sufficient information 
is available to show the extent of the denudation in a number 
of important river-basins. In some cases the owners omit to 
give an estimate of the area of slips on their lands, although 
they point out their frequency ana the alterations they have 
caused by filling up creeks and modifying waterways. Thus, 
the Hon. J. D. Ormond writes, “ Slips everywhere; the banks 
of creeks especially have slipped badly, but it is hard to es¬ 
timate the acreage." Mr. Becnab Harding, of Mount Vernon, 
says, “Some of the hills appear to have been filled with 
water like sponge, whilst their bases have been enlarged and 
their heights lowered." Sir George Whitmore says of his 
property at Tuparoa, County Waiapu, “ Cannot famish a 
reliable estimate. At one spot the coast for quite half a mile 
has moved towards the sea." Mr. Arthur Harding, of the 
Kereru, writes that he has resided in his present district for 
sixteen years, and has never known anything approaohing the 
extent of destruction. *• It is impossible," he continues, “ to 
estimate the damage done, but I have never seen one-quarter 
of the Blips during the whole time I have resided in the dis¬ 
trict.'' Mr. Moore, of Waimarama, south of Cape Kidnappers, 
•ays in a note, “ It is impossible to say the extent of the 
slips in this distriot, as the whole coast for fifteen miles on 
this run appears to be on the move. In some instances hun¬ 
dreds of thousands of tons have come down, blocking the 
beach up, but the sea washes the clay away very quickly. 
These luge dips came down in December, 1893, when the 
creeks were higher than has ever been known by the oldest 
Maoris.” 

In answer to question No. 6, ” Do you, remember any 
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similar period when slips were as numerous ? ” the replies 
are emphatic and decisive. Several of the settlors refer to 
the heavy rainfall that took place on certain days. Thus, 
Mr. Gray, of Waiohika, Poverty Bay, says, 44 The rainfall at 
Waiohika measured over 15*36in. from 6 a.m. on 17th June 
to 6 a.m. on 19th June, sometimes falling at the rate of 
0*7in. per hour.” Mr. W. H. Smith, of Petane, noticed a 
similar downpour in December, when Bin. of rain fell in five 
hours, 5‘49in. in ten hours, and 6-30in. in nineteen consecu¬ 
tive hours. It is when rains like these take place over a 
•district that denudation becomes so marked and often dis¬ 
astrous, as in the case of the Hawke’s Bay floods in Decem¬ 
ber, 1893; and most of the slips along the East Coast appear 
to have taken place at this period of unusual rainfall. 

The total estimate of Blips for an area of 1,158,237 acres 
is 7,693 acres: this is exclusive of the 44 slips everywhere '* 
which are said to have taken place on certain lands where 
estimates are not given. The estimates given here amount to 
0*66 per cent, of all the land from which returns have been 
received. In some districts the slips or breakaways appear 
to have been unusually large. Thus, Mr. George Ormond, 
on Te Mahia, facing Hawke’s Bay, estimates that 500 acres 
in a block of 5,000 acres have slipped away. Mr. Wood¬ 
bine Johnson, of Maraetaha, Poverty Bay, estimates his 
slips at 1,500 acres out of a total area of 11,500 acres, or 
more than 13 per cent, of the whole. But even this estimate 
is exceeded in the case of Mr. Gray, of Waiohika, who esti¬ 
mates that 15 per cent, of his land slipped away in one pro¬ 
perty of his containing 2,200 acres, and which was improved 

K -land. Open and improved country appears to have suf- 
most ana bush country least. I have seen some of the 
extraordinary results of the slips on Mr. Gray’s land at Waio¬ 
hika. In one case a whole Hill-side, some hundreds of feet in 
height, broke away, crossed a creek at its foot, filled an adjoin¬ 
ing valley, and passed over a public road on the opposite side. 
The impetus was such that huge boulder-like rocks were 
lodged on the adjacent hill-side. In a few years all traces 
of this immense breakaway will have disappeared, and some 
geologist may even suggest that the perched blocks were 
lodged on the hill-side by means of glaciers. But glacial 
action is not needed to account for the transference of such 
blocks, for the degradation of the land is constant, and is 
much more influenced by water than ice; and this was truer 
in the earlier periods of sedimentation than now. 

The large area whioh is shown to have broken away within 
#■ specified district will enable us to understand some of the 
effects produced on the earth’s surface by a rainfall somewhat 
in excess of the annual average. But let it be assumed that the 
abnormal rmnfaU became the average rainfall over the district, 
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and then observe the rapidity with which denudation would 
prooeed. The average annual rainfall for the district aggre¬ 
gates 5'6 cubic miles of water for distribution. This quantity 
would be increased to 7'5 cubic miles, as ii was in 1898-94, 
when disastrous floods and breakaways occurred. If we 
assume that one-third of the total rainfall is carried back to 
the ocean by streams and rivers, then the carrying capacity 
of the rivers is represented by 1*9 cubic miles. This quantity 
was increased to 9*6 cubic miles in 1893. The amount of sedi¬ 
mentary matter held in suspension by the rivers varies very 
much according to the time of the year. In winter it is greatest, 
in summer least, in what may be termed normal conditions of 
flood; but in times of heavy flood the quantity of material 
suspended in the water is much increased. In some cases I 
have observed along the coast quite one-twentieth of the whole 
stream made up of earthy matter, but the instances are local 
and rare; and from numerous experiments carried on by me in 
the case of the river-waters of the Tutaekuri and Ngaururoro 
I conclude that, taking the three periods, winter, summer, and 
flood, into account, not less than 1 in 450 parts by volume of 
all the river-waters in this district consists of organic and in¬ 
organic matter held either in suspension or solution. On this 
estimate there is annually carried to the sea by our rivers 
0*004 of a cubic mile of denuded earth; or, in other words, one 
cubic mile of the surface is carried away by the rivers and de¬ 
posited in the sea in 260 years. The average height of the 
laud throughout the district is certainly not more than 900ft., 
so that the 8,970 square miles which it embraces contain 1,580 
cubic miles of land above sea-level, and which is available for 
denudation. Assuming the same rate of river-denudation 
. as is now in progress, it will take on this estimate 882,500 
years to plane down the land to sea-level and bring about con¬ 
dition s when the circulation of water in the land would be im¬ 
possible bv means of rivers. I have purposely worked out this 
case to show how useless as a geological Index of rime it 
would be to apply the known rate of denudation by means of 
our rivers to the age of the earth, in the face of the changes 
—the Burfaoe-changes—which are shown to have taken place 
over this district, and which are altogether independent of 
river-denudation. The 7,698 acres of breakaways, in a total 
area of 1,158,287 acres, represents 0*66 of an acre per oent., 

‘ and if the average movement of each slip is only 50ft. the 
lowering of the entire district amounts to over 4in. As .the 
entire area of the district under notice contains 5,740,800* 
acres,-1 do not think the estimate is overdrawn by hawing 
20,000 acres as having slipped away during the period at 
1898-94, or an area which represents the lowering of this msl 
by not less than 12in. To this most be added tfcaenanoods 
denudation which U constantly proceeding along the 
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there being a glacier-like movement of the rocks seaward for 
not Jess than a hundred miles between the Hast Cape and 
Turnagain. 

These modifying results of denudation are to be met 
with everywhere, and operating more or leas under all con¬ 
ditions and climes. River-basins become lowered, the rate of 
flow and the power of carriage are diminished, new basins 
are formed, and these in combination with the varying 
character of climate make it impossible to accept results 
defending upon so many complex and modifying causes in 
estimating the past age of the earth and as a standard 
measure of denudation m past time. We are certain that long 
periods, of time must have gone by to bring about changes of 
the earth’s surface and the differentiations in the flora and 
fauna such as are recorded in the rocks themselves; but 
whether the years are to be reckoned by tens of thousands, 
hundreds of thousands, or by millions there is no means of 
knowing. No matter how we strive to arrive at a correct 
index of geological time the difficulties are the same. The 
animal equally with the vegetable kingdom has reached a 
complex—indeed, a highly complex—period of differentiation ; 
but this differentiation has not been brought about by corre¬ 
sponding differentiations of the earth’s surface, acted on as it 
has been from the beginning by forces all of whicli primarily 
depend on the sun for their activity and effectiveness. The 
world has grown from the simple to the complex by ever- 
changing and ever-modifying conditions. Every to-day differs 
essentially from its yesterday; and, although we know that 
animals and plants nave come down through the a^ges by a 
constant advance in adaptation and specialisation, it cannot 
be asserted wh&t conditions prevailed in times past to produce 
all those earth-chauges without which changes in the flora 
and fauna were impossible. One thing, however, is certain: 
that time cannot be measured by river-denudation, and the 
estimates given by Houghton and others as to the time neces¬ 
sary for the. deposition of the sedimentary rocks are just 
as uncertain and unsatisfactory as the estimates which the 
physicists and mathematicians have given us. The facts 
relating to surface-deuudation which appear below supply 
evidence of rabid changes of surface irrespective of river- 
denudation, and the time will no doubt come when similar 
facts will be collated for other areas and countries. Such 
facts, however, whilst they supply valuable information to the 
geologists as to surface-changes now in progress, and to the 
possibility iff great changes when physical conditions deviate 
hut slightly fern what may be termed the normal standard, 
cannot supply a tollable factor in the deterarinaMon of goolo 
more than the inferences to be drawn from 
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Art. LXXI.— Ruapehu and the Volcanic Zone in 1895: 

No. IV. 

By H. Hill, B.A., F.G.S. 
before the Hawke'* Bay Philosophical Institute , 15th July , 1805.] 

The eruption of Ruapehu on the 10th March of this year has 
opened up an interesting question as to what is likely to be the 
future of this mountain: Is it to become dormant and finally 
extinct, or will it be seen again as an active volcano similar to 
what it was in times which may bo counted by the century ? 
The last time when the mountain displayed signs of increasing 
activity was on the 1st May, 1689. It is only within the last 
decade that Ruapehu has come to be looked upon as a moun¬ 
tain whoso life is not yet over. Tongariro and NgauruhOe 
were known to be active volcanoes, because clouds of steam 
could be seen rising from them at a distance of fifty miles in 
the direction of Taupo and the Kaingaroa Plains. When 
Hocbstetter, the famous geologist, was at Tokaanu in 1859 he 
appears to have made the fullest inquiries from the natives 
concerning the volcanic group to the southward, although he 
was forbidden to visit or even to approach any portion of the 
group. Bid will and Dyson, in 1839 and 1851 respectively, 
had secretly visited portions of the group, and their published 
accounts had no doubt fired Hochstetter with a desire to see 
what was, at that time, looked upon as the only spot where 
volcanic phenomena could be studied on a large scale in this 
country. Of Ruapehu, however, nothing was then known, 
except that native tradition said it was the abode of an evil 
spirit, Te Ririo, who caused men and women to wander hither 
and thither over the mountain until bereft of their reason. 
The fearsome and solitary surroundings in the eyes of an 
imaginative people caused this mountain to be viewed with 
awe and dread, and nothing was remembered concerning it 
beyond the fact that it was the abode of an energy or a cause 
which brought about injury to humankind. Does this not 
suggest that the mountain was a centre of danger owing to 
the frequency of explosion? Hochstetter says, in his great 
work oil New Zealand, page 878, “ No one has ever ascended 
Ruapehu or explored it. Nevertheless, there can be no doubt 
as to its volcanic nature; but it seems perfectly extinct—there 
is no trace of a solfatara to be discovered in the distance either 
afcjfes sides or at the top, and it is totally unknown whether 
the broad pnxnmit forms a plateau or whether it contains * 
.q«iiiter. M ■ ' - 
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Between 1869 and 1880 no attempt seems to have been 
made to ascend any of the mountains that were held to be 
tapu by the Natives, and which included the whole of the 
volcanic group. In the latter year, however, Messrs. Maxwell 
and Beetham reached the south peak, known as Parae-te-fcai- 
tonga. There they built a cairn and left several small coins 
as mementoes of their visit. Since, the mountain has been 
crossed on several occasions by Government surveyors and 
others, and the topography of the mountain is now fairly well 
known. 

As pointed out by Hochstetter, the mountain is an enor¬ 
mous truncated cone, with ridges running for miles to the east, 
north, and south like the gnarled roots of an ancient forest- 
tree. Towards the south the mountain presents a much 
steeper face than to the north, east, or west. On the east the 
mountain is most broken and denuded, and has much smaller 
snowfiekls than are met with on the west and south-west. 
Long, sloping ridges occur here, and these actually* form the 
water-parting between the rivers flowing to the north and 
south respectively. The forest-lands run close to the snow¬ 
line on the west and partly on the south; but only clumps of 
stunted Fag us panax and scrub are found along the east and 
north-east portion of the mountain, liuapehu is separated 
from Ngauruhoe by a valley varying from a mile to two miles 
in width. The Tongariro group is situated within an area of 
desert and desolation, which, from its height in comparison 
with the surrounding area, may be likened to the top of an 
immense dome, which flattens in the direction of its rim. 
Here and there transverse corrugations appear to break the 
general arrangement, as in the case of the Eaimanawha and 
other smaller ranges; but these do not alter the dome-like 
structure which the North Island presents, with Buapehu and 
Tongariro as a centre. 

The country immediately surrounding the cones has a 
varying height from 4,800ft. to 8,000ft., ana it is made up prin¬ 
cipally of pumice and lava-flows from the mountains. Here 
and there along the western side of the group are numerous 
conical hills made up of volcanic lavas, but having no crateral 
hollows or basins such as are usual in cones from which lava 
has issued; and it may be assumed that traces of lava-flows 
will be found along the whole line of country which separates 
Buapehu and Egmont. On the east side of the group no such 
cones are found, and the country as far as the Kaimanawha 
Bange is composed of a grit ana pebble pumice mixed with 
coarse material of many rock varieties similar to what were 
found in the vicinity of Botomahana soon after the eruption* 
The clinkers found on the Bangipo Desert in clumps here and 
there differ from all the volcamo material I have seen eise~ 
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where, and they suggest a partial fusing of pumice with a 
greenish-looking rock, hut before the fusion was complete 
they were ejected from an orifice and fell on the desert 
where they are now to be found. Their partially-rounded 
surfaces imply cooling during their translation, and their 
freshness and position suggest their eruption from Ruapehu 
at a very recent date. 

A reference to a map of the North Island will show the 
line of direction of what is known as the volcanic belt. This 
belt in a measure takes the form of an ellipse, with its major 
axis running north-east and south-west. The length of this 
axis is not less than 140 miles, whilst the minor axis extends 
about 75 miles in a north-west and south-east direction. Ima¬ 
gine a line drawn from tho top of Ruapehu, at the south end of 
the major axis, at a height of 9,000ft., to the top of Whakaari 
or White Island, in the Bay of Plenty, 800ft., and you have 
a plane representing the slope of all the intervening cones 
between these two extremes. These include Ngauruhoe, 
Tongariro, Pihanga, Tauhara, Tarawera, and Edgecumbe. 
Including Ruapehu and Whakoan, live of the cones may be 
said to show signs of activity. The entire country included 
within this elliptic bolt presents direct evidence of volcanic 
action. The surface is covered either with pumiceous de¬ 
posits or with lavas of many grades and characters. The 
boundary of the belt is made up of mountainous country 
presenting a somewhat scarped face to the volcanic area, 
and suggesting either an elevation of the bounding rocks 
or a depression of the enclosing area. Numerous streams 
and rivers pass through the volcanic belt, and in most of 
the exposures I have seen trachytic lavas make their ap¬ 
pearance, giving one the idea that the entire area is made up 
of lavas overlaid by pumice-washings and other kinds of 
volcanic ejectamenta. 

On the Taupo* Road, between Tarawera (Hawke's Bay) 
and Rununga, most of the exposures present trachytic lavas. 
In the bed of the Waipunga Stream, which crosses the Taupo 
Road at Rununga, the lavas form the bed, and strike across 
country in every direction. At the Rangitikei River, some 
twelve miles further on in the direction of Taupo, the same 
trachytic lavas are to be seen, and they continue along the 
RaingarOa Plains, both in the direction of Oalatea and the 
Waiotapu Valley. They surround Taupo Lake; they form 
the rocks exposed on the banks of the Waikato River from its 
exit at the lake as far as Ateamuri; they surround Lake Roto- 
aira. ne&r Tongariro; and they continue along the west side 
let the volcanic group on to the Waimarino Plain. 

Along the centre of this immense belt of trachytes, which 
covers the entire country like a large sheet, the volcanie cones 
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rise in the line representing its major axis. Hochstetter, in 
his geological map of the Auckland Province, shows the die* 
tribution of traohytic lavas to the west and north of Taupo 
Lake, but he appears to have thought that the lavas which 
surround Tauhara Mountain did not extend for any distance 
to the east or north-east; and it is very certain that he had no 
idea that volcanic rocks were to be found of any extent to the 
east and north-east, or that they struck through the island in 
the direction of Hicks Bay, 

Hochstetter's opinion as to the sequence of volcanic 
phenomena is very suggestive. He says, “ The first volcanic 
eruptions were submarine, consisting of vast quantities of 
trachytie lava, breccia, tuff, obsidian, and pumice-stone, which, 
flowing over the sea, formed an extensive submarine volcanic 
plateau. The volcanic action continuing, the whole mass was 
upheaved above the level of the sea, and new phenomena 
were developed. The eruptions going on in the air instead of 
under the sea, lofty cones of trachytie and phonolitic lava, of 
ashes, and cinders were gradually formed. These eruptions 
breaking through the original submarine layers of trachytie 
lava, breccia, and tuff, raised them, and left them as we now 
find them, forming a more or less regular belt round the 
central cones, and having a slight inclination from the centre 
outwards.” 

This theory assumes three periods of volcanic activity— 
First, submarine, with deposition of traohytic lavas; second, 
elevatory, when the whole of the submarine deposits were 
raised above sea-level; third, formation of cones. Unfortu¬ 
nately, Hochstetter does not suggest a time when the volcanic 
phenomena began, or what sedimentary rocks were contem¬ 
porary with the elevation of volcanic ones. But the three 
periods agree well with the distribution of pumice through the 
rocks of this district. 

In volume xx. of the Transactions, Article xxxix., there 
is a paper on “ The Geological Distribution of Pumice along 
the East Coast,” and three separate periods of deposition! are 
shown to have taken place: 1st, a Miocene (?), Cretaceo-Ter- 
tiarv of the Geologioal Survey; 2nd, a Pliocene; 8rd, a Beoent. 
If the distribution of the pumice over the Island agrees with 
periods of activity, as stated by Hochstetter,. than the Mio¬ 
cene (?) period was one when the North Island presented a 
few islands only in place of its present area. It was towards 
its close that the trachytie lava-flows welled up, as it were, 
without the formation of coubb and spread themselves, as they 
have done, in such a curious maimer over the whole of the vol¬ 
canic belt. During the Pliocene period the North Island had 
grown considerably, and the punnoe, with much of the dibris, 
was spread over the district both east, north, andsouth by the 
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rearrangement of watersheds which then took place owing to 
differential movements of the land. Finally we arrive at the 
period of cone-formation; and undoubtedly a fresh period of vol¬ 
canic activity began as the result of earth-movements almost 
parallel to and on both sides of the major axis of the volcanic 
aone. How long the activity of the cones along the major nvjp 
hae continued it is impossible to say; and it is equally uncertain 
whether the building-up of these began from the south or the 
north. The extinct Egmont and the equally extinct Hau- 
hangatahi to the westward of Euapelm almost imply that 
these mountains were two of the earlier cones, as from their 
sue compared with all exoept Euapehu they would require 
a longer interval of time to cool. In any case, the third 
period of activity has been more manifest in the southern 
portion of the zone than elsewhere, and the activity is still 
greater there than in any other portion of the Xslaud. Ngau- 
ruhoe is no doubt the youngest of the volcanic cones, as its 
marvellous symmetry has not yet been broken down like 
Tongariro and Buapehu by the lapse of time and atmo¬ 
spheric influence. Tongariro and Ruapehu are less active 
than Ngauruhoe, and there can be little doubt that the two 
former are.in a state of collapse. Ruapehu appears, like To- 
ngariro, to have periods of activity depending on hydrothermal 
causes. The changes which took place at Te Mari, situated 
at the north end of Tongariro, in November, 1892, correspond 
exactly with those which have taken place on Ruapehu-first 
in May, 1887, and again in March of this year. 

At the summit of Ruapehu is a crater-lake, situated be¬ 
tween the three highest peaks, known as Parae-te-tai-tonga 
to the south, Ruapehu to the west, and Te Heuheu to the 
noirth. This crater-lake oh its western half is surrounded by 

C al ice, which, as the terminal portion of a glacier, actually 
s the walls of a sometimes boiling crater. It has hitherto 
been impossible to learn the depth of the water in the enter 
but its temperature appears to undergo important changes’ 
depending possibly on the supply of ice from the mountain! 
Observers who have seen this enteral lake report it either as 
being partially frown over, as being cool, as being warm, or as 
©ring in a state of ebullition. When visited by me in March 
1890, its waters were boiling npidly, and there was a wave! 
we movement from west to east, whilst at intervals of about 
two minutes steam was suddenly thrown from the surface 
and a kind of pulsating movement followed, the waters appear! 
fhg to subside for a short space. There appeared to be little 
or no space available whereon to stand, assuming it hadbeen 
po s sible to reach the lake, exoept at the south-east bend: awf : 
hi the crater-walls at this point were steaming furiously, and 
one forty had no rope available, no attempt was to 
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reach the lake. I am pleased to find that this has now been 
accomplished by Mr. Walter H. Dunnage, of the Survey De¬ 
partment, with two of his men. Mr. Duunage has made the 
ascent of the mountain on several former occasions, and when 
visited by him at Easter last year (1894) the “ lake was of a 
beautiful green colour, apparently cold, with a sulphurous 
deposit on the surface here and there/’ This had all changed 
on the 5th of April of the present year, when “ the lake was 
of a milky colour, with steam rising from its surface, and sur¬ 
rounded on all sides but the east by a beach from half a chain 
to a chain in width/' The lake was 10ft. or 12ft. lower than 
he had seen it before, and, what was the most fortunate thing 
of all, the party of three were able, with due precaution, to 
reach the margin of the lake—the first human beings who had 
over done so. The temperature of the lake was found to be 
128°. “The margin of the water was covered with blocks of 
very friable scoria, among which were innumerable small 
boiling springs causing a dull, weird sound." This visit was 
made about a month after the explosion which took place on 
the 10th of March, when a column of steam was thrown 
up at least 1,000ft. above the crater; and the B&me thing was 
observed on several succeeding days. 

It does not appear from Mr* Dunnage's account that there 
was any trace on the mountain of material, such as mud and 
boulders, having been ejected from the crater and deposited 
on the snowfieids, but it would seem from the lowness of the 
water that most of it must have been sent out by the several 
explosions. Mr. Dunnage suggests that the Biver Wangaehu 
issues from the crater, but in this he is mistaken, as 1 have 
followed this river to its source, the discoloured stream coming 
from the ice immediately below the rocks known as “ The Pin¬ 
nacles" to the north of the crater. 

The discovery of other warm springs, seemingly lar yepuicu, 
on the western side of the mountain is an event which adds 
interest to the mountain, and points to 11 sores," similar to 
those found at Ketetahi and other places along the slopes of 
Tong&riro. But both mountains have had their day. They 
present phenomena which may be termed the condition inter¬ 
mediate between activity and repose. It is a warring be¬ 
tween heat and cold; and those who have ever sat down 
within a volcanic area capped with glacial ice and snow can 
have no doubt as to the victor. Ruapehu has had, and will 
have for some time to come, periods of activity due to hydro- 
thermal causes; but everything testifies that its end, from a 
geological point of view, is near. Still, it is well to keep 
records of the changes taking place, for the gathering together 
of facts connected with volcanic phenomena will enable us to 
arrive at those generalisations by which volcanic phenomena 
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can be foretold with as much certainty as a study of meteor¬ 
ology enables us to say what kind of weather to-morrow is 
likely to be. Ruapehu, although capped with ice for a thou¬ 
sand feet or more, is a festering sore—a solfatara—whose 
symptoms imply decay and extinction. On various parts of 
the mountain, as in the case of Tongariro, there are traces of 
thermal activity, and, when the topography of the mountain 
comes to be better known, no doubt many hot springs and 
mud-holes will be found similar to thoso reported by Mr. 
Dunnage and party as existing on the west side of the moun¬ 
tain. It may be that a supplementary crater will be found 
on the western side; blit we must wait for further exploration 
before it can be ascertained with certainty that the mountain 
44 broke out,” like Tongariro, in places outside, and at a much 
lower elevation than the original crater. A mountain like 
Ruapehu, with its enormous ridges and spurs, can hardly have 
been formed by means of its present limited crater, and 
mighty changes must have takeu place since the time when 
the crater was imbedded within the three peaks which now 
bound it on three sides. 

There are no traces of marine beds in the vicinity of the 
trachytic lava, nor is there evidence in the tuffs of having 
been raised from below the sea. The limestones, which pre¬ 
sent bold scarps to the volcanic area along the south-east por¬ 
tion of the district, and, indeed, are traceable on the border¬ 
land in every place visited by me, even to the north-west in 
the direction of Lichfield, belong to the later Tertiaries, and it 
would seem that the elevation of the volcanic area did not 
reach its present dimensions till nearing the close of the Plio¬ 
cene period. This extension of the trachytic area appears 
to have given rise to the formation of an immense lake, 
which included the whole of the Taupo plateau, and this con¬ 
tinued to enlarge until the increase of volcanic activity along 
the present line of weakness caused modifications to take 
place in the watershed of the Island, such as have brought 
about tbe present conditions. It is needless to point-out the 
abundant evidence in support of this statement, as further 
details must be left for another paper. 

What the future of Ruapehu and the other volcanic cones 
will be cannot be predicted with any degree of certainty. 
Egmont is extinct, Pihanga and Taunara are also extinct, 
and the activity of Ruapehu, Tongariro, Tarawera, and Edge- 
effmbe is comparatively unimportant. Of Ngauruhoe the case 
is different; and I shall conclude by quoting what Hochstetter 
says of this beautiful and symmetrical cone; 41 Although this 
grand volcano, with its various craters, has, within the last 
centuries, as far as it is known, not had any eruption of lava, 
yet I Would not venture to assert that such might not suddenly 
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recur again." Ngauruhoe has within late years poured forth 
streams of lava from its crater, and it may be that this is the 
best sign of diminishing activity in the case of Buapebu and 
Tonganro, its elevation being much more recent than either of 
these great truncated cones. 



V.—CHEMISTRY. 


Art. LXXII. —Iron from the Titmiferous Sand of New 
Zealand. 

•By E. Purser. 

Communicated by T* H. Hustwick. 

[Bead before Out Wellington Philosophical Society , 18 th December, 1893.} 

At starting Mr. Purser desires me to say that until about 
three years ago the author had no special knowledge of the 
subject of this paper, but about that time he conceived the 
idea of separating the refractory from the metallic portion of 
the sand by magnetism and then forming it into a hard 
briquette suitable for the smelting-furnace. He asks that you 
will make duo allowance from a scientific point of view when 
discussing this paper, he relying more on a practical direction. 

Mr. Purser says the component parts of the titaniferous 
sand that is found in such enormous quantities on the west 
coast of the North Island consist of magnetic oxide, titanium, 
olivine, and silica, the most refractory of which is titanium. 
The proportion of magnetic oxide varies according to the local 
surroundings, that found iu the vicinity of the Breakwater 
At New Plymouth being heavily charged with silica, which 
comes down from the surrounding hills of grey sand. The 
same drawback is also found at waitara, and many other 
parts of the Taranaki District; while the richest deposits are 
generally found at the mouths of the rivers, and always on the 
north side of them. The best deposits the author has observed 
are at the Waiwaki, in Taranaki Province, and the Awakiuo 
and Mokau Bivers, in Auckland Province. On the north 
shores of these rivers there is practically an unlimited supply 
of very rich sand, which averages about 88 to 90 per cent, of 
magnetite; and equally good sand has frequently been found 
in thick layers far inland whilst well-sinking. The origin of 
thses deposits is to a certain extent shrouded in mystery ; in 
all procshility Mount Egmont was the parent of them, and 
those found as far north as Onehunga and Kaipara have pro- 
bably been carried in that direction by sea-currents, 

s ' :■ a* ' . 
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The object of the author’s invention is to eliminate all the 
refractory constituents of the sand by magnetism, and to make 
the cleaned portion up into a hard briquetto suitable for the 
smelting-furnace. He also claims that tne product made from 
“separated sand is far superior and more malleable than it 
would otherwise be if the titanium was fused with the mag¬ 
netite, in which case titanic acid would be absorbed in the 
iron and be nearly as potent in producing “red short” as 
phosphorus; while some of the specimens laid before you 
this evening, made from separated sand, are comparatively 
malleable, even although they have not been puddled or 
treated by any second process whatever. 

Separation .—This is accomplished by passing the sand 
underneath magnetized drums; and the author thinks it 
prudent, in order to avoid complications, to embrace the two 
principles of magnetism — namely, electro and permanent. 
The electro-magnet is made with equal sections of magnetized 
skins and insulation alternately, and is so arranged that at 
each quarter-revolution the current is broken and discharges 
the magnetic sand accumulated; while in the permanent 
magnet-drum its periphery comes in contact with a fixed 
brush, which sweeps the sand into a receptacle provided for 
it: but, as the author is in attendance with drawings and the 
means of practically demonstrating the process, it is needless 
that I should take up the time of the meeting by attempting 
to describe it. 


The Briquette .—As it is impossible to smelt loose sand in 
a blast or cupola furnace, it becomes necessary to put it into 
some solid form in order that it may be subjected to the fullest 
possible action of the fuel, and also stand the weight of the 
furnace during fusion. This is accomplished by mixing the 
separated sand. with a glutinous substance made to the 
strength of ordinary size, of about one part of ordinary car¬ 
penters’ glue to twenty-two parts of water. Even when using 
the glue of commerce this would not be an expensive article, 
as it takes a very small quantity to saturate a large body of 
sand; but this cost is further reduced by making the size 
from the waste by-products of the butchers slaughterhouses. 
After being well mixed it is spread on sheets of iron to the 
thickness of $in., and blocked out into oblong briouettes 
about din. by Sin. These are then dried with a gentle heat 
for about thirty minutes, when they become perfectly hard 
and are ready for the smelting-furnace. It is further claimed 
that by the use of this glutinous organic substance for bind¬ 
ing the sand a double object is attained—that of becoming a 
supplier of animal charcoal in one direction and of carbonic 


oxide in another; in fact, it acts as a very useful flux, which 
greatly assists conversion. The total cost of the finished 
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briquette is estimated at 3s. 3d. per ton, including separation 
of the sand; and 1 ton of good fuel will smelt 8 tons of 
them. 

These briquettes smelt as readily in a cupola furnace os 
ordinary pig-iron does, and with the same amount of fuel as 
previously stated; while the proportion of slag is only slightly 
in excess of that found in ranelting pig-iron, or at the outside 
25 per cent. This very low percentage is not to be wondered 
at when it is remembered that all extraneous matter has been 
eliminated from the sand by separation, and the glutinous 
substance used in making the briquette has all the cleansing 
properties of a flux. The author considers that, while separa¬ 
tion is necessary in order to produce malleable iron, this 
briquette is really the key to trie position for producing the 
highest class of metal at (as will be shown later on) the 
lowest cost of any iron-producing country known. 

This is saying a good deal; but it must be remembered how 
wonderfully Nature lias endowed New Zealand with the richest 
of raw materials for the manufacture of iron, costing next to 
nothing to mine; and in this condensed form it is so easy to 
handle that New Zealand should not only supply her own 
wants, but at an early date (having in view the very superior 
quality) should soon become a large exporter, even to Europe 
itself. 

Cost of Production ,—It is quite anticipated, it will be 
granted, that the reduction of this ore is an easy matter, and 
tnat the product is superior to any iron on the market—in 
fact, from the low percentage of carbon and the high percent¬ 
age of iron it is apparent that we have the raw material 
of steel lying at our feet; but the all-important question is, 
What will it cost to produce ? The author has gone very care¬ 
fully into this matter, and cannot make the cost per ton come 
to more than £110s., as follows:— 


£ A. d. 

Elevating the sand ... ... 0 0 9 

Separating ... ... ...010 

Making briquettes ... ... 0 1 6 

Labour... ... ... ... 0 6 7 

Fuel . .0 9 0 

Flux .040 

Loss of weight ... ... ...050 

Interest on capital ... ... 0 2 2 


£1 10 0 

This is probably lower than ordinary pig can be produced 
for in Europe, and, surprising as it may appear, it is still a 
fact, considering the advantages we have in the raw material 
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already referred to, at against the heavy work of mining the 
ordinary iron-ore of Europe. Then, also, outside calcining 
requires about 1 ton of coal to each ton of ore (in order to 
get rid of only a portion of the extraneous matter prior to its 
going into the furnace); and finally there is the handling of 
3$ tons of ore, and, moreover, the consumption of fuel 
sufficient to fuse these 8J tons in order to produce an out¬ 
put of 1 ton of pig-iron : while the balance, 2$ tons, until 
recently was not only absolutely valueless, but necessitated a 
still further expense for handling. Now, while the cost of 
fuel and labour in New Zealand is in advance of those items 
in Europe, this extra cost is more than counterbalanced by 
the richness of our oxide, and the production of a metal which, 
at its first stage, would probably fetch double the price of 
No. 1 pig, owing to its very superior quality. 

Analysis. 

It will be seen by the following analysis that iron made 
from New Zealand sand is superior to even the highest 
quality known in Europe— viz., Swedish pig—‘being higher in 
the good elements and lower in the refractory ones:— 

(Sir Lowthian Bell.) (Mr. Skey, Government Analyst, 

14th April, 1895.) 

Swedish Pig-iron . New Zealand Iron. 

Carbon ... 4*60 Carbon ... ... 2*21 

Silicon ... ... 0*50 Silioon ... ... 0*84 

Sulphur ... ... 0*03 Sulphur ... ... Trace 

Phosphorus ... 0*15 Phosphorus ... 0-20 

Manganese ... 180 Titanium ... 0*34 

Iron ... ... 98*02 Iron ... ... 96*41 

100*00 100*00 

From another sample assayed on the 16th July, 1896, with 
a view to find what percentage of carbon was in combination 
and what quantity of titanium (if any), Mr. Skey reported: 
“ The total quantity of carbon in the iron No. 6968 is 1*71, of 
which 1*34 is in combination with the iron. I found traces 
of titanium only.” 

It is further interesting to note that, while pig-iron made 
from New Zealand ironsand contains only about one-half the 
carbon found in the best brands of European manufacture, 
even a large percentage of this is in combination, as stated 
above, while the only other metal I can find carrying any 
carbon in combination is that used by Bessemer for making 
steel, which stands thus:— < 

Carbon combined 0*60j A 

Carbon graphitic 3*60) 
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Prospects of the Industry. 

By reference to the Statistics of New Zealand, page 171, 
1898, it will be seen that the imports of certain descriptions of 
iron, the whole of which could bo manufactured in Now Zea¬ 
land from the titanic ironsand at a much cheaper rate, were as 
follows 


£ 


Bails and railway-bolts 

... 48,037 

Pig-iron, wrought, wire, Ac. 

... 358,511 

Nails ... . 

... 24,778 

Steel and steel rail* 

... 14,484 


£445,805 


Or, in other words, these items represent one-fourteenth of 
the entire imports of the colony for that year. 

As an evidence of the easy manner in which the briquette 
melts, perhaps it would not be out of place if I were to submit 
a few certificates from ironfounders who have conducted ex¬ 
periments in small cupola furnaces. 

The following ore the results of practical trials that have 
been made with Mr. Purser’s process 

Blenheim, 20tb February, 1805. 

I smelted about 6owt. of ironsand briquettes m&do under Mr. E. 
Purser's patent process on the 8tU February. The mode of smelting 
was in a small cupola furnace; from the time of nutting them in until 
■they were melted was about twenty minutes; ana the quantity of fuel 
requisite seemed similar to that used for smelting pig-iron. 

1 find that that portion of the briquettes which was run off in the 
time mentioned—vis., twenty minutes—the metal was not thoroughly 
oonverted, while the last charge, which I let down with the fuel by letting 
down the bottom of the furnace, and allowed to cool gradually, produced 
a malleable metal of very superior quality, much resembling mild steel. 

, William FAiBWBAtp&a, 

The Foundry, Blenheim. 

New Plymouth, 16th April, 1805. 

About Sowt, of Mr. Purser's briquettes were made In my foundry, 
and afterwards smelted in my oupoLa furnace, with the following results: 
The briquettes smelt easily j they will flow in about thirty minutes, but 
at that slags it looks a great deal like slag, but by puttiug it through the 
furnace again a considerable Quantity of iron was obtained, although it 
was hot sufficiently liquid to flow freely. This was owing to the furnaee 
being too short, and not giving the material sufficient time to absorb 
carbon. Fortunately, there was sufficient slag intermixed with the metal 
to allow it to be Out out, which was done as soon as the furnace was cool 
enough, and the following day it was oast into ingots, wheels, Ac. The 
metal is very olose-gramsd, and resembles very superior steel. 

F. W. Ok*y, 

Taranaki Foundry; 

Wellington, 19th June. 1885, 

1 assisted Mr. Purser when smelting a quantity of ironsand briquettes, 
made under his patent process, at Mr. Stager's foundry, Wellington, 
fit? smitk with great rapidity (the time being thirty-five minutes) in a 
email cupola furnace, asm conversion takes place in about half an hour 
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After they reach the melting-point. Ran out oaslings of toole and ingots, 
but the rapidity {which is peouliar to steel) with which it oooled on the 
hearth of the furnace prevented utilising the whole of the produot for 
casting purposes on that day. The metal is remarkably tough and very 
fine in the grain, and in my opinion it is a high-class steel. 

J. Neal, 

Smelter, Antimony Department of Mr. E. Seager, 
Wellington. 

In addition to these certificates Mr. Purser has made 
several other experiments, all of which confirm what can be 
successfully accomplished even under the disadvantage of 
having only a small cupola furnaco and crucibles to work 
with; and it must be remembered that a cupola is not con¬ 
structed on linos suitable (nor was it ever intended) to smelt 
ore, but manufactured iron, such, for instance, as scrap, cast, 
or pig, for making castings. 

It will be seen that in these cases the briquettes flow from 
the tap-hole at from twenty to thirty minutes, according to 
the pressure of the blast; but in order to absorb sufficient 
carbonic oxide to come to oomplete conversion the liquefied 
mass must remain on the hearth of such a furnace for a 
further time before conversion takeB place. Now, when it is 
remembered that the height of the cupola-furnaces used was 
only 10ft. from the twyers, and that an ordinary blast-furnace 
would be quite 40ft. high, it is absolutely clear that conver¬ 
sion would take place before the molten briquettes reached 
the hearth of tnis kind of furnace, practically from the 
greater length of time the charge would take in coming down 
a distance of 40ft. in a blast-furnace of that height, as against 
only 10ft. in a cupola. 

In conclusion, if New Zealand is to become the great 
nation which nature intended her to be, by the rich endow¬ 
ments of mineral wealth, the time is none too soon when we 
should make a great effort to develope them; and, above all, 
her iron deposits are the most valuable, for not only could we 
keep £500,000 a year in the colony which is now being sent 
out of it, but, owing to the vastly superior article got from the 
titaniferous sand, it is not hoping for too much that at an 
early date New Zealand will become a powerful competitor 
with the world in the production of both iron and steel. 
While giving employment to a large portion of the popula¬ 
tion, the spending-power of the people would be such as to 
justify the manufacture locally of many classes of goods that 
ore now imported. 
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Akt. LXXIII .—On the Action of Potassium-Cyanide Solution 

upon Gold . 

By J. S. Maolaubin, B.Se. 

[Read before the Auckland Institute, 24th February , 1696.} 

In the Journal of the Chemical Society (Trans., 1893, pp. 
724-738, and Trans,, 1895, pp. 199-212) two papers on the 
action of cyanide upon gold have been published. These 
papers contain an explanation of the peculiar action of diluto 
solutions of potassium cyanide, and a record of a number of 
experiments which, I think, prove conclusively that this 
explanation is correct and sufficient. So iar as I am aware, 
the statements contained in these papers have passed un¬ 
challenged in Europe. In New Zoaland, however, Mr. Skey 
has published * somo experiments from which ho concluded 
that no satisfactory explanation hod been given of the action 
of cyanide on gold. As such a statement is likely to mislead 
those who have not had an opportunity of reading the original 
papers on the subject, I shall briefly outline my work already 
referred to, and shall then consider Mr. Skey's views. 

The knowledge of the subject when I began my researches 
was as follows : Gold was known to be soluble in potassium- 
cyanide solutions, but the nature of the action was disputed. 
Most of the text-books referred back to Eisner (J. Pr. Chem., 
87, 383) and credited him with the explanation embodied in 
the following equation:— 

4Au + 8KCN + 0* + 20H S = 4AuCNKCN + 4K0H. 

On the other hand, Macarthur (patentee of the cyanide pro¬ 
cess),in a paper read before the Society of Chemical Industry, 
(Journal, 1890, p. 270), called in question the necessity of 
oxygen. 

In the extraction of gold from its ores it was known that 
dilute solutions of potassium cyanide acted more satisfactorily 
than concentrated ones. Moreover, L. J&nin had noticed that 
silver is more soluble in dilute than in concentrated solutions. 
No satisfactory explanation was, however, given. 

It seemed, therefore, that an answer was required to the 
following questions 

1. Is oxygen necessary for the solution of gold in potassium- 
eyanide solutions ? 


4 If lass Biport, 1895, pp* 186-189. 
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2. If bo, does Eisner's equation represent the true amount 
of oxygen required ? 

3. What is the relation between the concentration of the 
solution and the rate of solution of the gold; and what is the 
explanation of the more rapid action of dilute solutions ? 

In seeking for an answer to the first of these questions 
I made several experiments, using both gold foil and gold 
paper (filter-paper on which metallic gold is precipitated). 
A gold plate exposed to the action of a 4-per-cent, solution 
of potassium cyanide, from which air had been removed as 
far as possible, lost in twenty-four hours only 0*0002 gram., 
whilst the same gold plate when exposed to the action of 
this solution with free access of air lost 0*00836 gram, iu 
the same time. A piece of gold paper containing 0-00002 
gram, of gold, and having a distinct pink tint, in the absence 
of oxygen, did not lose its colour for eight days, whilst, when 
a similar piece was exposed to the action of the same cyanide 
solution, saturated with air, the colour faded completely in 
two minutes. These results can leave no doubt as to the 
absolute necessity of oxygen in order to bring about the solu¬ 
tion of gold. 

2. Amount of oxygen required for the solution of gold.—I 
exposed a weighed gold plate to the action of potassium- 
cyanide solution, enclosed with a measured volume of oxygen 
in a suitable vessel, and after standing for two or three days I 
reweighed the plate and measured the volume of the oxygen 
remaining. I could thus calculate the weight of oxygen re¬ 
quired to dissolve a given weight of gold, and I found, as the 
mean of four experiments, that this weight was within 6 per 
oent. of that calculated from Eisner’s equation. It is there¬ 
fore evident that Eisner's equation is correot; or, in other 
words, two atoms of gold require for solution in potassium 
cyanide one atom of oxygen. 

3. What is the relation between the concentration of the 
cyanide solution and the rate of solution of the gold, and 
what is the explanation of the more rapid action of dilute 
solutions?—After numerous experiments, the following plan 
was adopted to determine this point: Four circular plates of 
gold, each 22mm. in diameter, were suspended by cotton so as 
to hang an inch or two from the bottom of a tall glass vessel 
holding 500cc. of cyanide. By means of a crank attached to 
a water-wheel, the plates were raised and lowered about an 
inch twenty times a minute. The solution was kept saturated 
with air by appropriate means. The plates were exposed to 
this action for an hour, and were weighed before and after the 
experiment, the loss in weight representing the gold dissolved. 
The results are given in the following table 
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Table I. 


KCN j 
"GrAlttH; 

JKal 

I 

Gold 

; dissolved. 

! KCH 
•Grams 

JSSL 

Gold 

dissolved. 

KCN 
i Grams 

1 l>«r 

100CC. 

Gold 

dissolved. 

! 

KCN 

Grama 

por 

lOOcc. 

Gold 

dlasolved. 

50 

| 0 00050 

20 

000277 

! 4 

0*00600 

! 0-1 ! 

0*00675 

45 

0*00064 

35 

0*00850 

: 8 

0*00618 

; oos 

000666 

40 

000091 

10 

0*00440 

; 2 

0*00627 

0 02 ; 

1 0*00613 

55 

| 000124 

n 

0*00488 

l i 

0*00650 

001 

0 00845 

80 

| 000168 

6 

0*00587 

0*5 

0*00670 

0005 

j 0*00080 

25 

0*00210 

5 

0 00572 

0*25 

0*00684 

1 



These results show that the rate of solution of gold in 
potassium-cyanide solutions gradually increases as the con¬ 
centration of the solution decreases, reaches a maximum at 
0‘25-per-cent. solution, and then decreases continuously. Pre¬ 
cisely similar results were obtained with silver. In seeking 
for an explanation of this remarkable variation in tho solu¬ 
bility of gold in potassium-cyanide solutions I was led to 
investigate the solubility of oxygen in such solutions, and 
obtained the following results:— 

Table II. 


Percentage of KCN. 


Coefficients of Absorption of 
Oxygon at 18°0. 


50 

0 0032 

85 

0 0062 

20 

00123 

10 

00180 

Water 

0 0290 


These results show that the solubility of oxygen in cyanide 
solutions decreases rapidly as the concentration increases, a 
60-per-cent, solution dissolving little more than one-tenth of 
the amount of oxygen absorbed by pure water. It will be 
seen from the table already given that the amount of gold 
■dissolved by a 50-per-cent, solution is about one-thirteenth of 
that dissolved by a eolation containing 0-25 per cent. It is 
therefore evident that the rate of solution of gold in these two 
. solutions is almost proportional to the amount of oxygen con¬ 
tained m each. In Table IV. the relations of the gold to the. 
oxygen are shown under the heading Au/O ffound). On oon- 
tidering these it is evident that the solubihty of tire gold is 
dependent upon that of oxygen, but that something else inter¬ 
feres with the action. For, if the amount of gold dissolved 
depended solely on the amount of oxygen in solution, the 
values tor Au/O should be constant; but in the results found 
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it will be seen that these values differ considerably, gradually 
decreasing as the concentration increases. Therefore, in more 
concentrated solutions there is less metal dissolved than the 
amount of oxygen in solution appears to demand. This points 
to some retarding action on the motion of the molecules. It 
seemed probable that viscosity has such a retarding action on 
the motion of the oxygen molecules in solution, reducing their 
velocity, and consequently diminishing the number of impacts 
on the surfaces of the plates in a given time, and so decreasing 
the amount of gold dissolved. In order to test the validity of 
this conclusion, the rates of solution of gold were determined 
in cyanide solutions rendered more viscous by the addition of 
various substances, such as sugar and glycerol, which might 
bo assumed to exert no chemical influence on the solubility of 
the metal. The results are shown in Table III.:— 

Table III. 


_ 

Grams 

per 

lwcc. 

KCN 

Grams 

JSL 

Gold 

dissolved 

in 

One Hour. 

Oxygen 

Coefficients 

of 

Absorption. 

Au/O. 

Sugar 

0 

1 

0 00650 

0*028 

0-288 

M , , . . 

5.26 

1 

000468 

0-036 

0-105 

V A • • • 

15*78 

‘1 

0 00383 

0-022 

0151 

At 

26 30 

1 

0*00248 

0021 

0*116 

9i 

86-82 

1 

0-00152 

0*019 

0*060 

H ■ • * t 

26-30 

5 

000211 

0*0187 

0*118 

Glycerol 

14-15 

10 

0-00223 

0-0171 

0*130 

Gum&oacia 

1 

1 

000492 

,, 

, # 

Gelatin' 

1 

1 

0*00874 


m m 

Sfcarcb 

1 

1 

0 00448 

•• 

*• 


These results prove very conclusively that the assumption 
in regard to the retarding action of viscosity was correct. 

Suppose now that we consider the number of times in a 
second a given oxygen molecule strikes a surface. We may 
assume from the results just given that this will dipuni 
on the viscosity coefficient z t or, in other words, will be a 
function of z , So that, if N be the number, we can write 
4* bz + £** + Ac., where a, b, and c are independent of z 
(Maclaurin's theorem); or, since Au/O is dependent upon the 
number of impacts in unit of time, we can write Au/<j> m a + 
bz + cz* + Ac. In order to ascertain if these relations hold 
.good for the values of Au and 0 found, I determined the- 
coefficients of viscosity of a number of cyanide solutions. The 
observations were made by Garteameister’s method (Zeit. 
Physik. Cham,, vi., 624), using Finkener’s formula— 
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In this expression r is the radius and l the length of a capillary 
tube through which a volume v of the liquid of sp. gr. $ flows, 
under a pressure p in unit of time. In the following table the 
results found by this method are given under z . Under Au/O 
are shown the values found, and also those calculated by the 
aid of Maclaurin’s theorem—that is to say, by the formula 
Au/O = a + bz + &c., where a ~ 0 33 and b « -0*9. The 
close agreement of the values found bv these two methods is 
sufficient to prove that the true explanation of the smaller 
solubility of the gold relatively to the oxygen in the more con¬ 
centrated solutions is to be found in the greater viscosity 
of these solutions. 

TABMfi IV. 


CfcN 

raw* 

& 

Gold 

dissolved 

In 

On* Hour. 

Oxygon 

Coefficient* 

of 

Absorption. 

Au/O. 

Found, j Calculated. 


SO 

000050 

0 0032 

0*156 

0*154 

0*1962 

45 

0*00064 

0*0040 

, 0*160 

0*172 

0*1760 

40 

0*00091 

0*0049 

1 0*185 

O'188 

0*1581 

85 

0*00124 

0*00625 

I 0*198 

0 201 

0*1489 

80 

0*00168 

0*0079 

0*206 

0-210 

0*1836 

25 

0*00210 

0*0100 

0*210 

0*217 

0*1252 

20 

0*00277 

0*0124 

| 0223 

0228 

01188 

15 

0*00850 

00152 

0*280 

0*227 

0*1144 

10 

0*00440 

0*0185 

| 0*238 

0*230 

0*1107 

5 

0*00572 

0*0230 

! 0*248 

0*282 

0*1091 

1 

0*00650 

0*0280 

! 0*232 

i 

0*232 

0*1099 


Similar experiments are recorded in the papers above 
referred to with regard to silver, and precisely the same 
results were obtained with this metal. 


, The following » a summary of results:— 

1. Oxygen is necessary for the solution of gold in potas¬ 
sium cyanide, and no gold is dissolved in its absence. 

2. The ratio of the gold dissolved to the oxygen required 
for its solution is 196:8, as demanded by the equation— 


4Au + 8KCN + 0, + 20H*« 4AuCNKCN + 4KOH. 


8. The rate of solution of gold in potassium-cyanide solu* 
tions varies with the strength of the solution, being small for 
concentrated solutions, increasing as the solution becomes 
more dilute, reaching** maximum at 0*25 per cent, of cyanide, 
and then again diminishing. 

4. The rate of solution of silver in potassium cyanide 
varies in the same way, and the maximum is reached at the 
same degree of dilution. 

ft. The ratio of the amount of gold dissolved by any given 
cyanide solution to that of the silver dissolved by the same 
solution is nearly the ratio oi their atomic weights. 
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6. The variation in the rate of solution of gold in cyanide 
solutions is not directly influenced by the amount of cyanide 
in solution, except in the case of very dilute solutions, but is 
mainly due to the solubility of oxygen in these solutions, 
the amount of gold dissolved being nearly proportional to the 
absorption coefficients of oxygen in such solutions. 

7. The rate of solution of gold is, however, not exactly 
proportional to the above-mentioned coefficients, but is rather 
less than it should be for the more concentrated solutions. 

8. The explanation of this diminishing ratio of the gold 
dissolved to the oxygeu available, as the concentration of the 
solution increases, is to be found in the increasing viscosity of 
the solutions as the quantity of cyanide augments. 

9. The explanations given in 6, 7, and 8 are equally ap¬ 
plicable to the solution of silver in potassium-cyanido solu¬ 
tions. 

Betuniing to Mr. Skey’s paper, to which I have already 
referred, I give the following extract in order to show the 
position he takes up. He says, “ Why very weak cyanide 
solutions act as swiftly as they do, while strong solutions do 
not act upon gold to a degree or at a speed in any way cor¬ 
responding to what we expect, is a problem that has not, 
I think, been solved. To account for this it has been as¬ 
sumed that strong solutions of the cyanide do not dissolve 
oxygen or are not permeated by it as readily as weak solu¬ 
tions are. But that there is a plentiful supply of oxygen in 
these solutions is made manifest by the results of the follow¬ 
ing experiments:— 

“ 1. A newly-made cyanide solution of greatest strenjgth 
is poured into a shallow vessel, and at the bottom of it a 
small slip of gold leaf gummed on paper is plaoed. A long 
slip of the same is then placed so that one end rests upon the 
bottom of the vessel while the other end projects out of the 
solution. In a few minutes it may be seen that the whole of 
the gold on the long slip has been dissolved, while the piece 
that is wholly immersed in the fluid does not appear to be at 
all affected. 

“ 2. In the same solution place a slip of gold leaf coupled 
with platina, so as to lie also at the bottom of the vessel, when 
in a short time it may be shown that the gold has entirely 
dissolved, while the gold leaf that was not paired with any 
negative substance has not been affected. With chalcopyrites 
for the negative pole the solution of the gold was far more 
rapid than in the former experiment! when platinum was 
used for this purpose, showing the advantage there is in pair¬ 
ing the gold with a substance that is strongly electro-negative 
to it. 

“ I think the results of these experiments clearly ;p6&m 



Maolaurin. —Action of Potassium- Cyanide upon Gold. 701 

that there is a sufficiency of oxygen present, even in the 
strongest solutions of potassic cyanide, to allow of the rapid 
solution of gold therein. But why strong oyanide solutions 
have so little, or so very slow, an effect upon gold as we find 
is a question that, in the light of these results, appears as yet 
quite unanswered. For my part, I am inclined to think that a 
compound forms upon the gold when in strong cyanide solu¬ 
tions that is either insoluble or but very slowly soluble in 
these strong solutions, but is soluble to a considerable extent 
in weak solutions. It is, I thiuk, very probable that the 
cyanide of gold that first forms on the gold has to be dis¬ 
solved as a simple cyanide before it can be so acted upon 
by the potassic cyanide as to pass into the comparatively- 
solubie aurocyanide of potassium. 1 * 

It is remarkable that Mr. Skey should make the state¬ 
ment, M It has been assumed that strong solutions of cyanide 
do not dissolve oxygen, or are not permeatod by it as readily 
as weak solutions are,' 1 when he had before him my papers 
proving that oxygen is less soluble in concentrated than in 
dilute solutions. In the two experiments that follow this 
statement Mr. Skey shows that gold when partly immersed in 
the solution or when coupled with platinum* is rapidly dis¬ 
solved, and concludes “ that there is a sufficiency of oxygen 
present, even in the strongest solutions of potassie cyanide, to 
allow of the rapid solution of gold therein." It may be as 
well in the first place to point out that these experiments do 
not deal with the question of concentration in a satisfactory 
manner. Whilst it is shown that by partial immersion or 
contact .with platinum the rate of solution of the gold is 
greatly increased, nothing is given to show the relative effect 
of solutions of varying concentration in such cases. It is un¬ 
necessary, however, to consider this point further at present, 
as I shall show that in these particular cases the solution of 
the gold is not due, as Mr. Skey assumes, to the oxygen in 
solution, but to electrolytic action. 

Perhaps it will be best to consider the question in the 
successive steps which I took in my investigation. 

Strips of gold leaf (1 to 8, Fig. 1), gummed 
on paper, were gummed on to the inside of 
a beaker, into which a saturated solution of 
potassium cyanide was then poured, until the 
top of No. 8 strip was just covered. In five 
minutes No. 2 was almost entirely dissolved, 
whilst No* 2, which extended partly over the 
0*7 bottom of the beaker, required about thirty 

iw* minutes. The top of No. 8 was only about 

tin. beneath the surface of the liquid, and yet after standing 
lor ssi kmr there wob no alteration in its appearance. Nos. 2 
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and 2a wore separated by a space of about ^in., but No. 2a 
showed no change in an hour. 

These results prove that for rapid solution a portion of the 
strip must project above the surface of the liquid ; they also 
suggest the probability of the solution being due to electrical 
currents maintained by the action, at the surface of the 
liquid, of cyanide and the oxygen of the air. 

In pursuance of this idea the following experiments were 
made: The strips shown in Fig. 2 (varnished as shown by 
.-- the shaded portions) 




ofjljQud 


were exposed to the solu¬ 
tion used in the last ex¬ 
periments. In half an 
hour that portion of No. 
6 below the surface was 
completely dissolved. In 
No. 5 the action was the 
same--all the strip be¬ 
neath the surface of the 


liquid, with the exception of the varnished portion, being 
dissolved. The same was the case with 7, both a and b 
dissolving, and apparently at about the same rate. No. 4 
showed no alteration. It was suggested above that the 
solution of the lower portions of the strips was due to 
electrical action, and tjlis is clearly proved to be the case 
by the results obtained with Nos. 5 ahd 7 strips. Let us 
consider how No. 5 differs from Nos. 2 and 2a in the last 
experiments. Bo for as chemical action is concerned, one 
would naturally conclude that 2a Bhould be dissolved rather 
than 6a , since the varnished portion separating 6 and 5a is 
very much wider than the space between 2 and 2a, and for 
such action a portion protected by varnish is quite as great a 
barrier as a blank space. When we consider electrical action, 
however, the case is quite different: the space between 2 and 
2a does not allow an electric current to pass, whilst the 
varnished portion between 5 and 6 a offers no obstruction to 
such a current. It is therefore most probable that a current 
flows, and that the solution of 6a is due to its action. Again, 
in No. 7'the solution of b can be explained only by the genera¬ 
tion o! electric currents in a. Hence it foliows that the solu¬ 
tion of the lower portion of any strip partly immersed in 
concentrated cyanide of potassium is due to electrical action. 

Should any doubt as to the production of an electric current 
remain, the results obtained in the following experiment must 
remove it:— * * 

Fig. 3 shows two plates of gold, varnished as shown by 
the shading. The upper ends of these plates were, connected 
through a Thomson’s galvanometer (G in the fignre). A rested 
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on tho bottom of a beaker partly filled with a saturated solu¬ 
tion of potassium-cyanide, the surface of which stood about 
half-way up the varnished portion of this plate. As previously 
shown, with strips of gold paper varnished in 
a similar manner there will be practically no 
action on A. When, however, No. 2 plate is 
lowered into the solution so that B is partly 
immersed there is strong deflection of the 
I galvanometer, proving that a considerable cur¬ 
rent is passing; and, from the direction of the 
deflection, showing that cyanogen is being de¬ 
posited electrolytically upon A, and that there¬ 
fore aurous cyanide is formed, which dissolves 
in the liquid. Hence the gold plate A is dis¬ 
solved. When No. 2 plate is further lowered, so as to have 
the surface of the liquid at about the middle of the var¬ 
nished strip C, the deflection is hardly perceptible; whilst 
on still further lowering tho plate, so as to expose part of 
D to the action of the solution, the deflection is the same as 
at first. 

Let us consider the course of the current in the case of a 
straight strip of gold partly immersed. Prom the experiments 

i 'ust given it is evident that there must be an electromotive 
orce at the surface of the liquid, and that a current will flow 
down through the metal and back through the solution to its 
starting-point. Wo may consider the portion of the strip 
beneath tho surface of the solution as one pole of a battery, 
and that portion just at the surface as the other pole. Now, 
it is wolf kuown that when a current passes through an 
electrolyte (in this case potassium-cyanide solution) the latter 
is decomposed, its constituents—the ions—appearing at the 
poles. In the present case cyanogen is liberated at the lower 
pole, and at once combines with the gold to form aurous 
cyanide, which unites with potassium cyanide in the solution 
to form the soluble double salt; whilst the potassium must 
pass to the upper pole, where it will either decompose water, 
liberating hydrogen, or unite at the moment of liberation 
(whilst nascent} with the oxygen at the surface. In either 
case potash will be formed at the surface. 

In order to prove that this is the case, the following 
experiments were made:— 

Three test-tubes (shown in Fig. 4) of the same size were 
taken. Into No. 1 test-tube lOeo. of a 2-per-cent, solution 
of potassium cyanide almost free from air were poured. A 
gola plate was dropped in, and then a thin disc of cork, 
through the centre of which passed a rod of gold, was 
placed as shown in the figure. The disc of cork fitted 
,the tube tightly, but a very small strip was cut away at 
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one side so as to allow all the air to be driven out when 
the cork was forced into its place. A second lOcc. of the 
same solution were now added. The gold rod passing through 
2 the cork was varnished from a point a 

fiQ SB below the surface of the liquid to 

Plri within ^in. of its lower end, which rested 
on the gold plate. No. 2 test-tube was 
filled up in exactly the same way, whilst 
No. 8 differed only in having neither 
gold rod nor plate. The three tubes 
were placed in a small beaker standing 
» jm i nsj in water, and were then covered by in- 
vs/ vs/ verting over thorn a beake?r, which also 
Fig. 4 dipped into the water, and so protected 

the solutions from any fumes that might 
be in the laboratory. After standing for five days the solu¬ 
tions in the upper and lower portions of the tubes were 
removed separately and analysed in the following manner: 
5cc. — i.e., half of the solution—from the top or bottom of each 

test-tube was titrated with AgNO»g~ This gave the amount 

of free potassium cyanide remaining in the solution; the other 
half was evaporated to dryness with the addition of a few 
drops of sulphuric acid, and the residue was heated first alone 
ana then with small additions of ammonium carbonate. Tliis 
residue, which consisted of potassium sulphate and metallic 
gold, was weighed, and the gold determined by the usual 
assay process. The amount of potassium sulphate obtained 
from 5cc. of solution, both above and below the cork, was 
thus known. From the gold found the amount of potassium 
cyanide in the double cyanide of gold and potassium cau be 
calculated; the amount of free potassium cyanide is also 
known. The sum of these two values, calculated as sul¬ 
phates and subtracted from the total amount of potassium 
sulphate found, gives the amount of potassium sulphate exist¬ 
ing in the solution as potash. Now, if the solution of the 
plate be due to oxygen in the solution below the cork, potash 
will be formed there; therefore, in such a case, the ratio of 
the potash found below the cork to that found above it will 
be tne ratio of the gold dissolved in these two places. If, H 
however, the solution of the plate be due to an electric 
current generated at the surface of the solution, no potash 
vwill be formed below the cork, but only at the surface o! the 
solution. Of course, there is sure to be some oxygen below 
the cork, and this will act upon the plate independently of 
the electrical action, and so form a small amount of potash 
in the lower portion of the tube. However, to prove that a 
current flaws, and in the direction stated above, it is only 
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necessary to show that the ratio of the potash formed above 
the cork to that formed below it is greater than the ratio of 
the gold dissolved above to that dissolved below. The follow* 
ing results show that this is the case :— 


(M (2.) 

Gram. Gram. 


KHO from See., top of test-tube 0 0155 
„ „ bottom „ 00075 

Gold „ top 0 0833 

„ „ bottom „ 0-02674 

0-0171 

0 0088 
0-03195 
0 0232 

KHO above cork 

EMG below cork 

00165 

0-0075 

0-0171 

0 0088 


206 

1-94 

Gold above cork 
(Jold below cork 

0-0383 

002674 

0-03195 

o-ow 


1-24 

1-87 


The titration of the solutions in No. 3 test-tube Bhowed 
that, although the decomposition in the top solution was 
rather greater than that in the solution below the cork, the 
difference was so slight as not to affect the above results. 

These experiments clearly show that the solution of a gold 
plate partially exposed to the air is largely due to electric 
currents acting in the manner above described. 

In regard to Mr. Bkey's second experiment, in which he 
coupled gold lying at the bottom of a cyanide solution with 
platinum, I have repeated it several times, but have failed to 
get his results. This may be due to the fact that he does not 
enter into detail sufficiently to insure any one repeating the 
experiment under exactly the same conditions. The following 
are some of my experiments in regard to this matter:— 


SssjSsSS. $L iUBEBl 

pt 


rtf. s 

la 7%. 5,1 and 2 are Btn&ll stripe of gold foil (gammed 
ob pa per) lying to the bottom of a saturated eolation of potto* 
situs cyanide. 8 end 4 are like the last, and in addition they 
have lying across them narrow strips of platinum attached 
with gam. to ope edge of the gold, o and 6 differ from 8 and 

. V. .48 ‘ 
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4 only in having a platinum wire in 5, and a strip of pla¬ 
tinum in 6, resting as shown in the figure, and projecting 
above the surface of the liquid. In half an hour 1, 2, 8, 
and 4 were apparently unaltered, whilst & and 6 were 
almost completely dissolved. After twenty-four hours 1, 2, 
8, and 4 showed no appreciable alteration. I now suspended 
a platinum wire so that one end rested on No. 1 strip, the 
other projecting above the surface of the liquid. In the same 
way a platinum strip (varnished at the surface of the liquid) 
was suspended so as to touch No. 2 strip. In forty minutes 
No. 1 was almost entirely dissolved, whilst No. 2 showed no 
alteration. 

These results are very similar to those obtained with geld 
strips partly immersed, and show clearly that, as in the 
former case, solution of the gold is due to an electric current 
generated at the surface of the liquid. 

The following experiments were made iu order to deter¬ 
mine what influence oxygen in solution has on the electrical 
solution of gold. Two circular plates of gold of the same 
diameter were marked 1 and 2 respectively; a narrow slit 
was cut in each near the margin, and the plates weighed. 
Through one of these slits one end of a long strip of gold about 
£in. wide was passed and bent back on itself, being tapped 
with a small hammer to insure close oontact with the plate; 
the other end of the strip of gold was bent round a glass 
rod, resting across the top of a Nessler glass containing 
50cc. of cyanide solution. By this means the plate was sus¬ 
pended in the cyanide solution at about Jin. from the bottom 
of the vessel. The gold strip was varnished from within }in. 
of the plate to within |in. of the surface of the liquid. 
The second plate was suspended by cotton at the same 
depth in the second Nessler glass, which also contained 
50cc. of the same cyanide solution. In other words, the 
conditions were the same for the two plates, except that 
one was suspended by gold and the other by cotton. After 
being exposed to the action of the cyanide solutions for one 
hour the plates were removed and reweighed. The strip of 

f old was now attached to No. 2 plate, No. 1 being suspended 
v cotton, and the experiment repeated, still keeping No. 2 
plate in No. 2 Nessler glass. These four determinations 
were made first in a solution containing little air, and then 
in the same solution saturated with air. The results are 
shown in the following table, the means only being given. 
The weights shown are in terms of assay weights; 1,000 =* 06 
gram:— 
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0*90 

8*10 
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0*45 

080 

1*15 

1*85 

1*75 


Totals.. 


Gold strip .. ! 5 05 
Cotton .. j 3 00 


8*60 

6*85 


295 

385 


If wo consider the totals in the above table it will be 
seen that in the case of the plates suspended by cotton 
saturation of the solution with air increases the amount 
of gold dissolved by 3*35, whilst in the case of the plates 
suspended by gold the increase is only 2*90. In the for* 
mer case, solution takes place in the manner already ox* 
plained in my earlier papers on this subject; in the latter, in 
addition to this mode of solution there is solution due to 
electrical action. Now, if these actions be independent of 
eaeh other, the results found for the plates suspended by gold 
must represent the sum of these aotions (chemical and elec* 
trical). Suppose this to be the case: then, in the above table, 
the amounts (totals) dissolved by electrical action will be 2*65 
and 2*25— i,e n 5*65-8 and 8*6-6*35. It appears from this 
that an increased amount of oxygen in solution decreases 
the electrical action, whilst it very materially increases the 
chemical action. Of course, the determinations mode are not 
numerous enough to insure absolutely correct results, but 
they are quite sufficient to show that the electrical action is 
independent of the oxygen in solution. Therefore, Mr. Skey’s 
conclusion, that because gold partially immersed in saturated 
cyanide solutions Rapidly dissolved there must be a con¬ 
siderable amount of dissolved oxygen, is incorrect. 

After stating this conclusion, Mr. Skey proceeds—" But 
why strong cyanide solutions have so little or so very slow 
an effect upon gold as we find is a question that in the light 
of these results appears as yet-quite unanswered. For my 
part, I am inclined to think that a compound forms upon the 
gold when in strong cyanide solutions that is either insoluble 
or very slowly soluble in these strong solutions, but is 
soluble to a considerable extent in weak solutions. It is, I 
think, very probable that the cyanide of gold that first forms 
on the gold has to be dissolved as a simple cyanide before it 
can be so acted upon by the potassic cyanide as to pass into 
the oomparatively-soluble aurooyanide of potassium." 






708 Transactions.—Chemistry. 

As my experiments have fully answered the points raised 
by Mr. Skey, it is hardly necessary to consider the above 
hypothesis except to point oat that there is nothing to base it 
upon. I have already showu that in potassium-cyanide solu¬ 
tions the rate of solution of gold is due to the same causes as 
that of silver. Now, it is well known that silver cyanide is 
more rapidly soluble in concentrated than in dilute solutions 
of potassium cyanide, and why Mr. Skey should assume that 
the reverse is the case with the gold compound is inexplicable. 

In conclusion, I wish to point out that nothing has been 
adduced by Mr. Skey to weaken the theories stated by me in 
regard to the solution of gold in potassium-cyanide solutions. 
These theories were advanced to explain the action of pure 
potassium-cyanide solutions on pure gold wholly immersed 
therein, and of course were never intended to include the cases 
of partial immersion, or those of contact with other sub¬ 
stances, both of which require special consideration of the 
kind described in the latter part of this paper. 


Abt. LXXIV .—Notes on Mr, J. S. Maclaurin’ s Paper on 

the Action of Potassium-Cyanide Solutions upon Gold. 

By William Skey, Government Analyst. 
rAead before the Wellington Philosophical Society, 06 th February, 1800 .] 
This paper is a reply to a part of a communication of mine 
that appeared in the Annual fieport of the Mines Deportment 
for 1895, and, in justice both to Mr. Maclaurin and to myself, 
I make theso few notes thereon. 

In regard to the publications of his that he cites showing 
the great insolubility of oxygen in strong or concentrated 
solutions of potassium cyanide, all I wish to say is that at the 
time I wrote my contribution for the Mines Department my 
acquaintance with the facts that he has given and his theory 
respecting these was entirely gathered from short notices of 
his paper as scattered in other works, and I regret my know¬ 
ledge of his labours in this matter being then bo slight as it 
was. However, Mr. Maclaurin will find that in a part of ray 
annual Laboratory Report that was in page form on the 8th 
February,'" and is now just about ready for issue, I had 
acknowledged both the accuracy and the great value of his 
discovery that potaesio- cyanide solutions are absorptive of 
oxygen to a degree that is approximately the inverse of their 
strengths; and as I (in common with most chemists) have 
always held that free oxy gen is required for the cyanide pro- 

* This took Is oertltted to by a letter X have from tbs Government 
Printer. 
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cess, I allowed in that communication of mine that Mr. Mac- 
laurin had solved the question in its practical bearings as to 
why gold is so slightly affected by strong cyanide solutions as 
experience has proved it to be; and, further, I proved that 
even in those cases where an electric current » produced 
during the solution of gold in potassic cyanide, free oxygen is 
also necessary. 

One of the points upon which Mr. Maclaurin does not 
agree with me is where I state that a product is generated on 
the gold in the cyanide solution that hinders the dissolution 
of this metal to a more or less extent. In answer to this I 
would refer him to page 45 of the Laboratory Report cited, 
where, as an additional result supporting this, I prove that by 
the amalgamation test the oyanodizing or oxidizing of the 
gold is always much ahead of its dissolution. As to the 
author’s statement that it is inexplicable why I should as¬ 
sume that the gold compound that first forms is insoluble in 
strong potassic cyanide, while the analogous silver compound 
is more rapidly dissolved therein than in the weak solution, 
I would answer that I have not tied myself to any particular 
gold compound—nor yet to any one—the formulee of which 
is known, and my result certainly appears to show that at 
least there is a gold compound that forms in potassic cyanide 
which is very slowly soluble therein. 

As to the inability of Mr. Maclaurin to confirm my state¬ 
ment regarding the results of electrically pairing platina with 
gold, except I allow that the platina must project out of the 
cyanide solution, I have to say that if the platina is wholly 
submerged therein, it all depends upon the area of the two 
metals relatively to each otner as to whether the result I 
describe is easily observed or not. If the area of the platina 
considerably exceeds that of the gold—as was the case in my 
experiment—so muoh free oxygen .present in the solution is 
available for oxidation that the dissolution of the gold is 
sufficiently accelerated to allow of its being easily observed. 
If the platina is allowed to project above the cyanide, it does, 
as Mr. Maclaurin observes, take the place of gold, and the 
dissolution of that metal is still further accelerated. There is 
another difference in our mode of conducting the experiment 
the knowledge of which helps to reoonoile our differences on 
tiiis point; I worked with shallow depths of liquid; the 
author had his metals deeply submerged; and, as I rely some¬ 
what ou the absorption of aBrial oxygen going on simul¬ 
taneously with the dissolution of the gold, the result I stated 
did not come out so'well by the use of Mr. Maclaarin's 
method.* 

" TImm remarks bar* an application to tbs mttellio tulpbidM. 
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And now in regard to the theory the author of that paper 
advances to explain the singular fact that I published as to 
the rapid dissolution of gold in concentrated solutions of the 
cyanide when the gold plate used is but partly submerged. 
This theory is that the dissolution of the submerged gold in 
these cases is due to electrolytic action produced at the surface 
of the cyanide next to the atmosphere; and in support of this 
statement he shows, and by incontrovertible evidence, that 
electric currents are produced under these circumstances. 

Now, I am very glad to have all this evidence from 
Mr. Maclaurin, as it goes to sustain a statement of mine to 
the same effect, and which was in page form in the Govern¬ 
ment Printing Office for the Laboratory Keport cited, page 44,* 
on the 8th of February, consequently before I saw his paper. 
There I stated, in effect, that an electric current is produced 
when gold is partly submerged in potassic cyanide. On this 
point, then, we agree; but when I go over his statements in 
regard to the direction of this current, and its relations to, or its 
bearings upon, the dissolution of gold, I am quite unable to 
agree with him, nor can 1. agree with him in regard to his 
statement that potassium is set free in any of his experiments. 
These three points I will take consecutively. 

First, then, as to the direction of the current—that is, as 
to the particular part of the apparatus where this electro¬ 
motive power is generatedMr. Maclaurin states that it is 
generated at the surface of the liauid, and that the current 
will flow down to the submerged end of the gold. But I state, 
in the report referred to, that it is the lower part of the sub¬ 
merged gold where this electromotive power is generated— 
that is, in my own words, ** the lower end being the positive 
pole ”; and 1 show that the electromotive power generated by 
the lower end (the more deeply submerged end of the gold 
strip) is sufficiently strong to electro-deposit copper from ita 
sulphate. I have now also tested the direction of the current 
in the apparatus figured S in Mr. MaclaUrin's paper, and, as I 
expected, find that the lower end of the submerged gold strip 
certainly is the positive pole in this apparatus too. 

Second, as to the relation of the electric current, or this 
electrolytic action, as it is termed, to the dissolution of gold 
in the potassic cyanide. Mr. Maclaurin assumes that it is 
this current—this action-—which causes the solution of the 
gold in the cyanide. Now, I must contend here that it ie 

S Bt vice versa ; that, in fact, Mr. Maclaurin has got the cart 
fore the horse—the effect for the cause. I contend that the 
current (or the electromotive power) is produced by chemical 
action alone^—fchat is, by the dissolution of the lower sub- 

* TJhe Government Printer also certifies to thit by letter. 
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merged end of our gold strip. To be explicit: so far from 
the submerged gold requiring an electromotive power to pass 
it iuto solution, it produces electromotive power as it dis¬ 
solves, and of sufficient intensity, as 1 show, to electro-deposit 
copper from its sulphate or gold from its cyanide. To go to 
particulars: taking Mr. Maclaurin’s own conception as to 
the chemical operation that goes on in the process, viz., that 
the cyanogen of the cyanide attacks the submerged gold 
direct, while the potassium combines with oxygen at the 
other end of the rnotal (a happy conception fitting the case, 
and apparently true), I should maintain that the cyano- 
during of the gold and the oxidizing of the potassium are 
the initiatory Bteps in tho process, and the current observed is 
the effect of this and not the cause as assumed. The func¬ 
tion of the interpolar connection (gold, platina, or conducting 
sulphide, as the cose may be) is to conduct the electricity 
generated, and so to allow a long slip of the liquid itself to be 
polarized; the effect of which is that cyanodizing and oxi¬ 
dizing can and do go on simultaneously in the localities 
especially suited for each process. 

Mow, I have stated in the notes of mine referred to that 
the rapid chemical action that occurs at the gold near to or 
ubovo the Burface-line of the cyanide solution had a “ mis¬ 
leading effect upon me”; and I think that Mr. Maclaurin will 
soon have to confess to a similar experience on his part. The 
gold is so rapidly dissolved at that plooe that the electrio 
current observed is at first naturally assumed to have been 
generated there; but, though there must be electricity gene¬ 
rated there, it does not become electromotive power, being 
merely that of local action of the kind we have when we use 
common zinc for a pole, and it takes no part in the dissolution 
of the submerged gold. Any way, the dissolution of this sub¬ 
merged end can be rapidly effected without it—that is (to 
keep exactly to the text), without the assistance of any elec¬ 
tromotive action taking place at the surface, or, indeed, any¬ 
where else. This is proved by the results of the following 
experiment taken from my old working-notes:— 

In the following figure (Fig. 1), representing the apparatus 
that I used, the vessel A contains a 
saturated aqueous solution of potassie 
cyanide. B contains a weak solution 
of common salt. C contains an aqueous 
solution of potash. D, D are glass tubes 
filled with sodic chloride solution to 
Fij; I make interpolar connections. E, Fare 

strips of gold leaf glued to paper (for 
support), and connecting with each other through the galvano¬ 
meter G. The cyanide solution is covered with a layer of oil. 
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So soon as the electric connection is made through the gol- 
vanometer Q, a current of electricity is produced, the direction 
of which shows that the gold in the vessel A (cyanide solution) 
is the positive pole of the voltaic pair, and in a short time the 
gold in that vessel will have dissolved away front its support, 
while that in the vessel C is not at all affected. 

Now, here there can be no electromotive action at the upper 
surfaces of any of the liquids; and there is no electrical effect 
produced except that which goes to form the electromotive 
power that is given out at the surface of the gold that is in 
the cyanide solution A. Clearly, then, the gold in this case 
is not dissolved by olectrolytic aotion, and consequently in 
Mr. Maclaurin's experiment (see his Fig. 8*) the gold A at the 
bottom was not dissolved by electrolytic action as he con* 
tends. In my experiment, for the potash in vessel C may be 
substituted any of the acids, even nitric acid, with the same 
results. With the metal silver the results are of the same 
kind—that is, the silver is rapidly dissolved by the cyanide, 
and this even when the silver in the nitric acid is being rapidly 
dissolved, thus showing the great affinity of silver for cya* 


nogen. 

These results certainly appear to prove that Mr. Mac- 
laurin has been all along upon this particular matter mistak¬ 
ing, as I have said, the effect for the cause. 

In case these results may not bo deemed sufficient proof 
of the incorrectness of this theory of the author’s, I give the 
details of another experiment, with its results. 

A and B are slips of gold leaf in electrical 
connection with the galvanometer G by in¬ 
sulated wires E, E. A is in a concentrated 
solution of potassic cyanide 0,0, C, 0, while 
the gold B is in a weak cyanide solution, or 
in potash solution C, G, D, D, partly separated 
from the strong cyanide by a diaphragm H. 
By this apparatus a strong electric current 
is generated, and the gold plate A » shown 
fi% g to be positive to the plate B, and very soon 
dissolves in the liquid. 

Here we get entirely rid of all chemical action at the 
surface of a liquid (D) in contact with the atmosphere, conse¬ 
quently of all electrolytic action that could possibly be pro¬ 
duced there; and yet the dissolution of the gold in a concen¬ 
trated solution of the cyanide goes on as rapidly as it did in 
Mr. Maclaurin’s experiments. 

Now, just setting aside galvanometric indications alto¬ 
gether, Mr. Maclaurin may contend here that, by allowing, as I 
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have, that there is oxidation going on at the surface of the gold 
in vessel C, Fig. 1 (oxidation of potassium), simultaneously 
with the cyanodizing of the gold in vessel A, I have weakened 
the strength of my argument that the gold A in the strong 
cyanide is the positive element of the voltaic pair which is 
produced in this apparatus. In such a case I would answer 
him by stating that the free oxygen at this pole (the gold F). 
simply bakes the place of the combined oxygen of the potash 
next to it, pushing that atom of oxygen on to another atom of 
potash to the displacement of its particular atom of oxygen, 
and so on till the chlorine is reached, when this radical is 
pushed on in like manner till cyanogen is reached, which in 
its turn is slid on, as it were, till the last atom of it in the line 
of action collides with the gold, and a chemical effect then and 
there takes place that is productive of the electromotive power 
that we find. The gold at that point thus shows itself to be 
the positive element of the apparatus, which is iu strict ac¬ 
cordance with the law that it is always the metal that is 
attacked which determines the direction of the current. But 
I maintain that daring these actions never is any atom or 
fraction of an atom of either oxygen or cyanogen at any time 
absolutely freed from all oombiuations; it is, as it were, a 
waltz in which the dancers are ever changing partners, but 
not one of them is ever clear of a partner—that is, never in a 
state of isolation. 

In regard to this matter, I would state here that lead in 
strong soda solutions, like gold in strong 44 cyanide ” solu¬ 
tions, is oxidized and dissolved far quicker when only partly 
immersed than when wholly immersed therein. Like gold 
in cyanide solutions, lead is also more soluble iu weak 
potash solutions than m its strong solutions. Lead in 
a strong potash solution is weakly positive to lead in 
a weak potash solution, but becomes more positive when 
the other piece of lead is placed in nitric acid, and so 
beoomes rapidly dissolved. In these cases I also suppose 
the serial oxygen takes the place of the oxygen of the potash 
next to it, and the Bliding process goes on till the lead » 
reached, when strong chemical action takes place. 

That the positive pole should be that at which the least 
chemical action takes place seems inexplicable until we con¬ 
sider that the direction of the current is here determined by 
intensity, net by quantity; and tbe current that is produced 
by thefead m the potash solution is more intense than that 
produced by the lead in the nitric-acid solution, because (in 
part at least) ftee oxygen of the air is the exciting agent in 
that case,, while m the case of the acid solution a combination 
bastobe broken up for the oxidation of the lead, which, of 
course, involves a lessening of electric intensity of the current 
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thus produced.* Besides that, this free oxygen is greatly 
condensed as it replaces the combined oxygen of the potash. 

1 note here that the vice-president of the Institution ot 
Mining and Metallurgy at the Geological Museum, Jermvn 
Street, London, in a paper on “selection action” in the 
cyanide process,! and which generously deals with much old 
work of mine, takes the same view as Mr. Maclaurin does of 
electrical action as being the cause and not the effect of 
chemical action in the process of M&carthur and Co. So 
Mr. Maclaurin is in very good company. The paper itself, as 
may be seen, has been in a large measure anticipated by the 
two publications of mine referred to, in the parts dealing with 
the selective action of the patentees of the cyanide process. 

Thirdly, in regard to the assumption that potassium is 
liberated from potassic cyanide in the experiment figured 3 
in his paper, I would observe that Mr. Maclaurin omits to 
give me any proof of this, and that therefore it is impossible 
for me to think otherwise than that this assumption is alto* 
getber an unreasonable one. It is truo, however, that Pro¬ 
fessor Gladstone, Ph.D., F.R.S., and Mr. Alfred Tribe, in a 
paper read before the Royal Society in 18754 gave the sanc¬ 
tion of their names to this idea of a liberation of potassium 
under circumstances somewhat similar to those we have in 
Mr. Maclaurin's experiment, but, as these investigators have 
not replied to the strictures I made thereon, I suppose they 
have abandoned that idea. However it is, I would, in answer 
to Mr. Maclaurin's assumption, refer him to these strictures 
of mine,§ and supplement them by the following remarks:— 

As Mr. Maclaurin well knows, the affinities of this metal 
(potassium) for oxygen are of extraordinary intensity; for 
cyanogen also they are very intense, as a white heat alone 
does not decompose either compound. To this I think 
Mr. Maclaurin will agree; and, if so, bow can he assume 
that the feeble electric current that he supposes to be pro¬ 
duced at the surface of the liquid can overturn affinities like 

* More investigations aro required in this direction bofore the reason 
of this ean be thoroughly understood. This aotion of metals in strong and 
weak solutions of alkalies is anomalous. Iron in strong HOI coupled 
with itself in the weak acids did not give me a current, the intensity of 
the eleotricity generated in eaoh oell being alike. Copper in sulphurio 
acid is positive to copper in nitric acid. 

f “ On the So-called Selective Action of Very Dilute Solutions of 
Cyanide of Potassium used in obtaining Qold and Silver from Ores and 
Compounds,” by James Maotear. Bead before that institution, Novem¬ 
ber, 1895, and first seen by me 17th March, 1896. 

t “ On the Replacement of Electro positive by Electro-negative 
Metals in a Voltaic Cell.” Proc. Boy. Soc., Loud., 1875. 

8 41 Notes on the alleged 1 Replacement of Electro-positive by Electro¬ 
negative Metals in a Voltaic Cell/ ” by William Skey. Trans. N.fL Inst,, 
vol. viii., 1875, pp. 848-345. 
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these to give us the potassium in a free Btate? But sup* 
posing even that he had an electric battery laid on of sufficient 
power theoretically to liberate potassium from its cyanide, 
now can he expect even then to have potassium set free for 
the minutest portion of time when there is water, also free 
oxygen, in contact with the potassium compound during the 
whole time that chemical action is going on? No; I con¬ 
sider that in the experiments of all these investigators the 
potassic cyanide or the potassic chloride is simply passed to 
the oxide by a substitution so direct that never was any of the 
metal set free. A person travelling over the boundary of two 
Shires has never any part of his person clear of both; so 
here the atom of potassium in exchanging companions is never 
clear—that is, never free in any part of it of one or the other. 
This is the position I have long taken on the subject generally, 
and I cannot retire from it before I have something more than 
mere assertions, whatever direction they come from. 

1 would like to moke here a few observations in connection 
with Mr. Maolaurin's important discovery of the great inso¬ 
lubility of oxygen in strong solutions of potasBic cyanide. In 
the Laboratory Notes of mine already referred to I state, in 
affirmation No. 2, “ That, generally, any salt added to a good 
working solution of the cyanide acts the Bame as an equal 
quantity of the cyanide in retarding or preventing dissolution 
of gold.” 4 Now, these facts lead me to suppose that it is a 
general law that all aqueouB solutions of salts, fixed alkalies, 
and alkaline earths are also solvent of oxygen in a proportion 
inversely to that of their strength; that, in fact, Mr. Mac- 
laurin's law for the cyanide solution is really a general law 
for all saline solutions. This receives some support from the 
fact that a great number of solid salts, when dissolved in 
ordinary water at a common temperature, liberate gas, while 
if the water has been boiled for a considerable time, then 
rapidly cooled, and then immediately placed over any of these 
salts, not a trace of gas can be seen to escape therefrom as 
the salt dissolves. I formerly considered that the gas escaping 
when crystallized salts were placed in water was simply the 
air they had occluded in the act of crystallization; but it 
appears pretty dear to me now that this was one of my mis¬ 
conceptions. 

In the light that our recent discoveries throw on the exact 
chemical nature and reactions invdved in the cyanide process, 
I now venture to state here my opinion on the question as to 
whether in that process as conducted at the mines the gold is 
first oxidized or eyanqdized; and it is this: In a plentiful 

•The fixed alkalies act similarly, but not ammonia or oblotide of 

ittunoniaift, 
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supply of free oxygen a part of the gold ie directly oxidized, 
while another port, and that the target part, ia cyanodized, 
while, if free oxygen ia scarce, the leaa gold ia oxidized and 
the more is cyanodized, until in those extreme cases where 
free oxygen is entirely absent, while at the same time the 
gold w in contact with minerals conductive of electricity, or 
is but only partly submerged in the cyanide, all the gold ia 
then won by being directly cyanodized. 

In conclusion, I again express my regret that at the time 
I prepared my notes on the cyanide process for the Mines 
Department I was unacquainted with Mr. Maclaurin's com¬ 
munication to the .Chemical Society on this subject. I had 
no chance to ignore it, as I am supposed to have done; and 
if I had had that chance Mr. Maclaurin may be sure that 
it would have been the furthest from my thought to take it. 
Not to say anything about the dictates of common honesty, 
which may or may not rule my dealings with the world, my 
own native caution and hereditary prudence would have tola 
me that a paper prepared so skilfully, so laboriously, and with 
such a wealth of illustration and of argument as this was, is not 
one to be “ ignored ” by anybody except to his own dnadvan- 
tage and dishonour. On the other hand, I would assure Mr. 
Maclaurin that I am very much pleased to learn that one of 
our university colleges has turned out of its roomy and well- 
fitted halls a native-born New-Zealander who has entered 
the wide and fascinating field of original research among the 
physical sciences, and made his dtbut among our brother 
scientists of the Old World in the strikingly suooessful and 
honourable manner that he has. And I shall be glad to see Ids 
example followed by other New-Zealanders, and also to have 
the valuable assistance continued of a friendly bat full criti¬ 
cism of any other communications to the scientific world that 
I may have the opportunity of laying before it. 
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Twenty-seventh Annual Beport. 


Meetings of the Board wore hold on the following dates: 
18th January and 31st May, 1895. 

The members elected, in conformity with the Act, by the 
incorporated societies as Governors of the Institute are: Mr. 
James MoKorrow, Mr. 8. Percy Smith, and Major-General 
Schaw. 

The retiring members from the Board—viz., Mr. W. T. L. 
Travers, Mr. W. M. Maskell, and the Hon. W. B. D. Mantell 
—have all boon reappoiuted by His Excellency the Governor. 

The Board regrets to have to record the death of Professor 
Huxley, thereby creating a vacancy in the list of honorary 
members of the Institute. 

The members now on the roll of the Institute are : Hono¬ 
rary members, 29; ordinary members,—Auckland Institute, 
171; Wellington Philosophical Society, 150; Hawke’s Bay 
Philosophical Institute, 82; Philosophical Institute of Canter¬ 
bury, 65; Otago Institute, 102; Nelson Philosophical Society, 
22 y Westland Institute, 62: making a total of 683. 

The volumes of Transactions now in stock are: Vol. I. 


(second edition), 245; Vol. V., 18; Vol. VI., 20; Vol. VII., 
105; Vol. IX., 108; Vol. X., 140; Vol. XI., 30; Vol. XII., 
38; Vol. XIII., 35; Vol. XIV., 60; Vol. XV., 170; Vol. 
XVI., 170; Vol. XVII., 172; Vol. XVIII., 145; Vol. XIX., 
160; Vol, XX., 161; Vol. XXI., 93; Vol. XXII., 93; Vol. 
XXIII., 170; Vol. XXIV., 175; Vol. XXV,, 175; Vol. 
XXVI., 180; Vol. XXVII., not yet fully distributed. 

The volume (XXVII.) just published was issued in June, 
and contains seventy-two articles, and also addresses and 
abstracts which appear in the Proceedings. The work con¬ 
tains 742 pages of letterpress and 42 plates. The following 
is a comparison of the contents of the present with those of 
last year’s volume:— 

1895. 1894. 

Pages, Pages. 

Miscellaneous ... ... ... 154 202 



298 258 

154 88 

80 76 


Proceedings 

Appendix 


58 64 

48 42 


742 780 










720 


New Zealand Institute. 


The cost o i printing Vol. XXVI. w&b £447 19s. 6d. for 780 
pages, and that for the volume just issued (XXVII.) £44116s. 
for 742 pages. 

During the past year the manuscript of the library cata¬ 
logue has been completed, and is now being printed, but it 
will not probably be ready for issue for some months. 

An arrangement has been made with Mr. A. Hamilton for 
the production of a standard work on Maori art, illustrated by 
photographs of carvings and other articles, which now are 
becoming very rare, and a permanent record of which should 
be preserved. Mr. Hamilton has travelled in the interior of 
the North Island for this purpose, and has already accumu¬ 
lated a large and interesting collection of photographs, from 
which selections will be made. It is hoped to have the first 
volume, containing 100 plates, ready for issue by the end of 
the year. 

The Honorary Treasurer’s statement of accounts shows 
that there is a balance in hand in the current account of 


£68 6s. 8d. 

The amount appropriated for the publication of memoirs 
and postponed papers (according to resolution) is now 
£768 7s. 

James Hector, 

Glasgow, Mauager. 

Chairman. 


6th August, 1896. 


New Zealand Institute Accounts for 1894-96. 


Beceipts. £ i. d. 
Balanoe in hand, 19th 
July, 1894.. .. 96 12 6 

Parliamentary grant for 
1894-96 .. .. 499 0 0 

Sale of volumes .. 1 18 6 

Contribution from Wel¬ 
lington Philosophical 
Society .. .. 18 14 6 


£616 


Expenditure. £ e. d. 
Printing Vol. XXVII. 441 16 0 
Expense of 1 1 brary, cata¬ 
loguing, Ac. .. 39 16 0 

Foreign postage, freight 
on hooks, stationery, 
and miscellaneous ., 88 14 0 

Publication of work on 
Maoriart.. ,. 87 1310 

Balanoe .. .. 68 6 8 


£610 6 6 


Wm. Thos. Locke Travers, 
12th August, 1896. Honorary Treasurer. 
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WELLINGTON PHILOSOPHICAL SOCIETY. 


First Meeting : 3rd July , 1895. 

Mr. T. Kirk, F.L.S., President, in the chair. 

The President expressed his thanks for the honour con* 
ferred upon him by his election to the chair for the current 
year. He made a brief reference to the recent death of Pro¬ 
fessor Huxley, to whose distinguished abilities he paid a 
graceful tribute. Mr. Kirk then read his inaugural ad¬ 
dress, 44 The Displacement of Species.” ( Transactions , p. 1.) 

Sir James Heotor proposed a vote of thanks to the President for 
his interesting address. He agreed with the view that the vast 
changes whiob had been effected in the fauna and flora could never 
be recovered from. Some were good and others very bad, and often 
resulted from the misdirected energy of colonists, who did not realise 
bow easy it is to disturb the delioafte balance of nature. 

**”7*Mr. Travers had great pleasure in seconding the vote of thanks. 
He had often pointed out tne necessity of taking steps to prevent the 
introduction of undesirable plants, &o. Foreign organisms obtain a 
greater flourishing power here than in their own climate. He had 
observed the rapid growth in New Zealand of plants that would be 
considered insignificant in their own country—and the same with 
insects. Nothing was done to prevent the spread of injurious plants 
and insects in the first instance, and it is difficult to do it now. Snakes 
and toads are not allowed into the country, although they are really 
useful; but stoats and weasels are introduced, and they are doing harm 
all over the country, and it is penal to destroy them. 

The vote of thanks was carried. 

Mr. Kirk returned thanks. 

New Member s.—Dr. A. G. Talbot, Mr . A. Hayloek. 


Second Meeting: 17th July, 1896 . 

Mr. T, Kirk, F.L.S., President, in the ehair. 

Papers.—1. “On Bare Lepidopterain the Wellington Die* 
triot,” by W. P. Cohen. Specimens exhibited. (Traneaetiom, 
p. 877.) 

The President said there was much interests g information in Mr, 
<MheaV paper* and complimented him for making such a valuable ool- 
Motion. . 
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Sir James Hector thanked Mr. Cohen for his offer to leave the speci¬ 
mens in the Mosenm for a few weeks on exhibition. 

*, 

2. “ On the Discovery of a New River and Valley in the 
Vicinity of Milford Sound," by D. Sutherland; communicated 
by Sir J. Hector. (Plate XXXVII.) 

Abstract. 

In 1884 Mr. Sutherland made some interesting geographical dis¬ 
coveries on the sea-coast south of Milford Sound (see vol. xvi., p. 484). 
He now announces a further discovery, and forwards a sketch-plan. The 
entrance to the valley is at the north end of Transit Beach. A river, the 
existence of which was not before suspeoted, was followed up for five 
miles, winding about in a flat valley about one mile wide. Tho stream is 
tidal for about two miles, and its banks at that point are 12ft. high, 
and composed of fine mud oontaining cookie-shells. The source of the 
river was discovered to bo a waterfall issuing from a mountain-tarn, 
which was named Lake Ursula. The surrounding mountains are very 
precipitous, and formed of naked rook, in which quarts reefs and 
mineral lodes were seen, the latter giving indications of garnets, copper- 
and iron-pyrites, hiematite, and magnetite. Sir James Hector desonbed 
the country where the discovery was made. The river had not been 
marked on the maps of that part of the West Coast. 

3. “On Dusky Bound/' by R. Henry; communicated by 
Sir J. Hector. (Transactions, p. 50.) 

Sir James Hector pointed out that there was ample room tot ex¬ 
plorations in this district, especially for those engaged in the study of 
natural history. 

The President agreed that this district was still a splendid held for 
the botanical collector. 

4. Mr. Archibald Park, M.R.C.V.S., of Tasmania, by in¬ 
vitation, read a paper, and exhibited specimens, on “ Animal 
and Vegetable Parasites associated with the Production of 
Neoplasms in Cattle and Sheep/' ( Transactions , p. 451.) 

Sir James Heotor said that Mr. Park was acknowledged to be a great 
authority on these matters. It bad given him great pleasure to visit Mr. 
Park's splendidly-appointed laboratory in Tasmania, and he took this 
opportunity of thanking him for having come forward so kindly for the 
purpose of laying the results of his researches before the meeting. 

Mr. Maskell also complimented Mr. Park oh the valuable work he 
had done. 

Several questions were asked by members and answered by 
Mr. Park. 

Professor Dendy, of Canterbury College, Christchurch, 
pointed out the important bearing of biological study from 
an economical point of view. 

The President having thanked Mr, Park for his interesting 
paper, invited members to view the objects, prepared by that 
gentleman, under the microscopes. 
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Thibd Meeting : 81 st July , 1895 . 

Mr. T. Kirk, F.L.S., President, in the chair. 

The President: Before entering on the formal business of the meeting 
I wish to draw your attention to a subject in connection with which the 
various societies affiliated with the New Zealand Institute appear to have 
been slightly remiss, if I may venture to say so. A recent mail brought 
news of the death of Dr. David Lyall, R.N., at Cheltenham, in hissoventy- 
eighth year. Many present will £e familiar with his name as the modioal 
officer in charge of the botanical collections on board the 11 Terror,** one 
of the ships of the British Antarctic Expedition, 1839-48. I have no 
intention ofgiving a full account of his work, os that is being done by 
Sir Joseph Hooker, with whom he was so closely associated in botanical 
explorations on the Auckland and Campbell Islands, the Bay of Islands, 
Falkland Islands, Magellan Straits, Kerguelen Land, Sc c.; but I may 
remind you that when, in 1847, Admiral Stokes commissioned the 
M Acheron *' for survey work on the west coast of the South Island, Dr. 
Lyall was appointed medical officer, and for threo years lost no oppor¬ 
tunity of engaging in botanical exploration in the South Island ana in 
Stewart Island; and it was not until Sir James Hector's adventurous 
exploration of the western portion of Otago that any additions were 
made to the mass of information collected by Dr. Lyall with regard to tide 
phytology of that district. Full testimony to the value of Dr. Lyall’s 
work is borne by Sir Joseph Hooker throughout the “ Handbook of the 
New Zealand Flora.” To my mind, the additions made by him to the 
■oryptog&mio flora of Dusky Bay show his keen power of observation to 
great advantage, following as he did such excellent collectors as Forster, 
attaohed to Cook’s second expedition, and Menzies. who accompanied 
Vancouver’s expedition. It most also be remembered that he had high 
merit as a naturalist. The first aooount of the kakapo that reached 
Europe was contained in a paper prepared by him, whioh was read before 
the Zoological Society in 1858, and attracted great attention. Now, the 
point I wish to make is this: that, after having rendered such great 
service in the elaboration of the New Zealand flora, his name has not 
been placed on the roll of honorary members of the New Zealand Insti¬ 
tute. Unquestionably this is simply an oversight, but one muoh to be 
regretted. We have been remiss alike in the discharge of duty and in 
the exercise of privilege; and I venture to suggest that, when trie mem¬ 
ber* are next called upon to nominate individuals for honorary member¬ 
ship, those who have rendered direct servioe to the scientific workers of 
the colony in past years should have preference over those whose claims, 
however worthy, are of a more general character. As one of the oldest 
members, and for some years a governor of the Institute, I confess 
myself blameworthy in not having drawn attention to this point at an 
earlier date. 

Sir James Hector quite agreed with what Mr. Kirk said regarding the 
late Dr. Lyall, who was an old personal friend, with whom he had ex- 

S tored in Vancouver Island thirty-five years ago, and he felt sure that hod 
it name been submitted he would have been elected an honorary mem¬ 
ber. It was a most unfortunate oversight, for no one could have been 
more worthy the honour than the late Dr. Lyall. 

Papers. —1. u On Antarctic Research,” by Major-General 
ftohaw, O.B., R.E. (Transactions, p. 62.) 

Sir James Hector thanked General Sohaw for having undertaken 
and so well performed the duty of making an abstract of these important 
papers. He hoped that the efforts of the promoters of antarotio research 
would be more successful this time than previously. It wee a blot On 



our enterprise that bo large an area of the earth** surface should still 
remain unknown. The little we did know was most interesting, and had 
a direct bearing on many scientific problems. For instance, it will be 
impossible ever to thoroughly understand and forecast wsatber changes 
throughout the world until we are acquainted with the meteorology of the 
south polar region, as all the great secular changes appear to originate 
there. It is often said that our southern seasons follow those of the 
Northern Hemisphere, and this year has at first sight afforded a marked 
instance; hot the true explanation is that, owing to the North presenting 
such a large condensing surface, with extensive arid areas over which the 
sky is clear, as compared with the immense water-area with clouded sky 
in the South, changes that are affoofcing the whole globe are more rapidly 
developed in the Northern Hemisphere. Again, life, especially the 
marine mammalia, is known to be abundant in southern latitudes, and, 
from the enormous migrations of penguins and seals that leave the 
temperate localities where they breed every year in a very poor and lean 
condition, but return from high latitudes loaded with fat, nsh and other 
marine food must exist in great profusion. When we know that the 
distanoe of the great south land from New Zealand is the same as to 
Sydney, and that no attempts have been made to reach it since steamers . 
equipped for combating the ice have come into use, we may feel certain 
that an expedition would encounter no serious difficulty. He therefore 
cordially supported the proposal. 

Mr. Hudson said such an expedition would be most useful in settling 
questions regarding the distribution of plants and animals, and afford 
increased knowledge for those engaged in the study of biology. 

Mr. Tregoar, although he recognised the immense scientific results 
to be obtained by a south polar expedition, said the practical point was 
that the oolony was to be asked for a grant-in-aid. This would bs the 
difficulty. 

Mr. MoLeod asked if the expedition would be officered from the 
Hoyal navy, or in part lrom the oolonies contributing. 

Mr. E. F. Hadfield remarked that the bearing, as pointed out by 
General Sohaw, of the variations of the constant of gravity upon the 
determination of the earth's centre of gravity was very striking. Fen- 
dulum experiments in the antarctic circle, if they showed how far the 
centre of gravity of the earth lay from the centre of form, and in what 
direction, would throw much light on the nature and amount of the 
motion of the earth's axis. He recalled the iaot that Newton, after 
making laborious calculations and observations with a view of showing, 
that the moon's motion was due to a force the same as that attracting 
bodies at the earth's surface, but diminished in intensity according tp 
the law of the inverse square, found that the observed facte did not 
harmonise with the results of calculation; that, after a more aoourato 
measurement of an arc of the meridian, the new data-thus supplied, on 
being introduced into the calculation, produced the harmony sought for, 
and established the law of gravitation with all its intricate consequences. 
The way in which Newton put aside a pet theory when Inconsistent With 
fact, instead of trying to make facts fit the theory, was an admirable 
instance of the honesty of the true scientist. The determination of the 
distance and direction of the earth's oei>tre of gravity from its centre of 
form would affect, more or less, almost all astronomical observations, 
and might perhaps alter accepted notions of precession, nutation, and 
even aberration, and might have further far-reaching consequences in 
astronomy. This would be the more interesting in view of the light 
astronomy was throwing on the sister science of geology, and the infer- 
enees being drawn from both as to the time and mode of the origin al 
the globe. If this were realised, the practical difficulty of getting public 
support for an antarctic expedition might vanish. Observations of the 
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transit of Voiiuh obtained support because one main object of them was to 
determine with greater accuracy the sun's distance from the earth, and 
ihie was easily recognised as a basic fact in astronomy. Moreover, when 
a new fact of widespread significance to soienoe was discovered it was 
difficult to be sure that practical benefit might not rapidly ensue. 

The President said that such an expedition would bo of the very 

g reatest importance and benefit. There are many Questions of great 
nterest awaiting the results of suoh an expedition. He mentioned the 
great abundance of ootacean life that would be met with: surely there 
must be some opening for oommeroe in this direction. 

General Sonaw, in reply, said, no doubt those in command of suoh an 
expedition would be selected from the older countries, and not from the 
colonies. Unfortunately, the whales met with in theBo parts were not 
the most valuable whales. He considered that the motion of the ice was 
caused by currents and not by winds—there were strong polar currents. 
A slight shifting of the pole would have a great effect. 


2. u The Ultimate Problem of Philosophy/’ by W, W. 
Oarlile, M.A. {Transactions, p. 74.) 

Sir James Hector oomplimented the author for his interesting paper. 
It was difficult to disouss a subject of this kind without having carefully 
read the paper. There were one or two things in the paper that he oould 
not agree with; but time would not permit of their being gone into. He 
supposed it was Mr. Garlile’g parting shot at evolution (as Mr. Oarlile is 
leaving the colony shortly). 

Mr. Tregead/said that he considered the reading aud discussion of 
suoh papers perfectly futile, and that they would in no way disturb the 
position of the evolutionists. 

Mr. Harding thought the paper a good one, and he agreed generally 
with Mr. Oarlile; but there was nothing very new brought forward in this 


paper. 

Mr. Hudson thought Mr. Oarlile’s allusions as to the origin of the 
sense of beauty iu animals was a strong point in his paper. Although 
fully believing in Darwin's theory of sexual selection, he thought that 
that theory implied a sense of beauty in female animals that it was diffi¬ 
cult to account for, 


General Sohaw said the line of argument adopted by the lecturer was 
somewhat difficult to follow, and required time for consideration; but he 
could well believe that it might oonvinoe some minds which were dis¬ 
satisfied with the argument from design. The latter line of argument 
was, he thought, mors generally useful, and, although for a time dis¬ 
credited, it was now reasserting itself strongly, and had been need most 
powerfully by Sir Georgs Stokes in some of hie recent lootuces. 

The President said that, although he might not agree with Mr. 
Oarlile on many points, yet he considered the paper most lucid, and very 
interesting. 

Mr. Oarlile, in reply* said, with reference to Sir James Hector's 
description of his paper as M a parting shot at evolution," he must draw 
attention to, the fact that he had treated evolution as an established 
doctrine. What he thought was altogether fallacious was what was 
agnostioism—the notion that the world oould be regarded as a 
watch, but without any maker. Ho felt sure that in twenty years* that 
It weuU be thought incredible that any one should ever have entertained 
such a eoneeptioa of the universe. 


8. u On Oordiceps robertsii /* by H. 0. Field. (Trans- 
ooHtm, p. 628.) 
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Fourth Meeting : 21st August, 1895 . 

Mr. T. Kirk, F.L.S., President, in the chair. 

Papers .—1. 44 On the Unusual Abundance of Certain Spe¬ 
cies of Plume-moths during 1894-95 ” (with specimens), oy 
G. V. Hudson, F.G.8. ( Transactions , p. 879.) 

Sir James Hector would liko to know about what time of the year 
these moths occur, and are they injurious to plants? Is it the caterpillar 
o! this moth that perforates the leaves of the Piper excelsum ? 

Sir W. Bullet said' that the Piper excehwn is attacked in private 
gardens as well as in the bush, the plants in his garden having their 
leaves completely riddled. 

The President thought that the abundance or absence of these in¬ 
sects was owing to the scarcity of the plants they feed on, and also to 
temperature; but no definite conclusion has yet been arrived at on the 
subject. 

Mr. Hudson, in reply, said that he was not yet sufficiently acquainted 
with the life-history of these moths to say positively if they injured 
plants. He knew they fed on Piper excelsum, but did not think they in¬ 
jured the plant. They occurred from November to February. Perhaps 
it was tiie absence of their special enemies that caused these moths to 6e 
so abundant during the soasons mentioned. 

2. Notes on New Zealand Ornithology in the Marl¬ 
borough District, M by Walling Handley; communicated by 
Sir Walter Buller. {Transactions r p. 360.) 

The Preeident said that a record of this kind waB very valuable. 
Unfortunately, some of our native birds were fast disappearing from 
many districts where they were once numerous. He wee glad to hear 
that the pigeon was still plentiful in Marlborough, as there were veiy few 
localities in which it was to be found in any quantity. 

8. 44 Further Notes on the Ornithology of New Zealand,” 
with an exhibition of specimens, by Sir Walter Buller, 
K.C.M.G., F.B.B. {Transactions , p. 326.) 

4. 44 On the Occurrence of the Nankeen Kestrel of Aus¬ 
tralia (Cerchneis cenchroides) in New Zealand,” by Sir Walter 
Buller, K.C.M.G., F.R.8. ( Transactions , p. 859.) 

Mr. Travers said his son had examined Stephen Island, and had 
come to the conclusion that there were not more than about a dosen of 
the small wrens on the island. He would not have tent all those he 
obtained—seven in number—to England bad he at first known they were 
so scarce. He believed that now the birds Were absolutely extinct on the 
island. Tbs whitehead he understood was common on the wooded hills 
at the baok of Paraparaumu. The various islands should be visited, and 
collections made for our museums; and he agreed that .steps should he 
taken to proteot our birds. The rail at the Chatham Islands is fast being 
destroyed. He considered that the naturalists themselves do a great deal 
of mischief In getting rid of the rare birds. 

Mr. Hudson thought that science was much indebted to Bir W. 
Boiler for the extremely interesting and able paper just read. In 1898 
he himself had written a short paper pointing out the immediate neces¬ 
sity for making extensive collections of New Zealand plants and animals; 
so many speoies of wbieh would no doubt shortly become extinct. 
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Mr. Harding said that we should certainly endeavour to protect our 
rare species of birds. He would suggest t^at the Maoris be asked to 
supply notes of the life-history of those creatures that are soon likely 
to pass away. A native chief lately described bow native birds are cap¬ 
tured, and gave very good drawings, and the Maoris were well able to sup¬ 
ply valuable information about the native birds. He might mention, in 
passing, that Mr. Colenso was quite recently searching for some mineral 
specimens at his house in Napier and oame on a box of botanical speci¬ 
mens collected fifty years ago, and until now quite forgotten. Among 
them are three native fern* never met with since by himself or other 
observers. No doubt we shall hear about them soon from Mr. Colenso. 

The President said he heartily indorsed Sir Walter Buller’s protest 
against the trinomial nomenclature which was now becoming fashionable 
amongst zoologists. Ho considered it to be useless for any good purpose, 
while it must inevitably cause confusion. Ho was glad to think that it 
was not likely to be adopted in New Zealand. 

Sir W. Buller, in reply, said he was glad to find that ono occupy¬ 
ing the position of our President, and actively engaged in scientific work, 
was so strong an advocate of the binomial system of nomenclature. As 
to Mr. Travers’s remarks about the supposed extinction of the island-wren, 
be thought that the cat that had douo so much for science, in having 
brought in uninjured all the known specimens of this interesting bird, 
verily deserved an apotheosis; although, in his opinion, it would have been 
better to have kept cats out of the island altogether. It was satisfactory, 
however, to learn that Mr. H. Travers's seven specimens had all been se- 
oured by Mr. W. Rothschild, because ho would make good use of them in 
the interest of science, and because the Tring Museum was already famous 
for its New Zealand rarities. For all that, lie still urged the permanent 
importance of compiling a type-collection of rare birds for the Golonia! 
Museum boforo their final extinction had rendered it impossible. Of 
almost equal importance with this was the completion of tnoir history; 
and he quite agreed with Mr. Harding that it would be well to enoourage 
intelligent Maoris to record their observations. He had seen the paper 
by Tamati Ranapiri on the ancient modes of snaring wild birds, which 
had been contributed to the Polynesian Society. It was most interesting 
from every point of view; and the peu-and ink sketches by the writer 
with which it was illustrated wore very creditable productions. So- 
called savages were known to be good observers of nature, and it would 
be quite a step in the right directum to invite contributions of this kind 
for our Transactions, 

The President exhibited specimens of the true edelweiss 
(Leontopodium alpinum , Gass,), from the Alps; also of the 
so-called New Zealand edelweiss ( Helichrysum leontopodium , 
Hook, f.), from Hikurangi, East Cape district; and HelU 
ehryeum grondkeps , Hook, f., from Mount Rolleston, in the 
South Island. He stated that the former was the OnaphaUum 
cokmoit Hook. 1, of the “ Handbook of the New Zealand 
Flora/' and drew attention to the fact that Helichrysim 
pemiflorum —a new species described in the last volume of the 
Transactions—differed from H. grandkeps only in the abseqee 
of the large woolly bracts and in certain minor characters. 
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Fifth Meeting : 4th September, 1895. 

Mr. T. Kirk, President, in the chair. 

Papers. —1 . “ On the Conetruction of the Comb of the 
Hive-bee," by Coleman Phillips. (Tramaotiotis, p. 479.) 

The author asserted not only that Darwin and all the followers of 
Darwin who have dealt with the same subject have wholly failed to 
account for the otigin and growth of the habits and powers exercised by 
the hive-bco in its various operations, and more especially in the con¬ 
struction of the honeycomb, but also that the laws propounded by 
Darwin and his followers as regulating the evolution of habits and 
instincts are entirely insufficient to produce the observed results. And 
he further contended, in support of his assertion, that the exercise by this 
inseot of its observed habits aud powers must be referred to its possessing 
what are understood as returning faculties, derived by it, in oommon 
with all other forms of life, from what ho terms “ some foroe, energy, or 
intelligence in nature ” or “ common vital foroe.” 

Mr. Tregear did not sec any reason for suggesting any foroe other 
than those already recognised by science. The power of natural selection 
to differentiate and to reject unstable combinations was sufficient to 
account for the advantages possessed by certain animals. There was no 
attempt made by Darwin to combat the argument from design or the 
idea of a Creator. It was a far more magnificent idea to think that some 
jelly-fish or ascidian was constructed to bold the germ of the future man 
than that a distinct act of creation brought into being every oak, every 
bird, every huinau being. There is no reason for requiring any influence 
beside that of the power which produces and reproduces, along the same 
lines through endless generations, all the different living bblngs which 
form the animal and vegetable kingdoms.. 

General Sohnw said that he had in his first presidential address 
argued against the oommonly-received view that Darwin's theory of 
natural selection was a fact, not an hypothesis, and that the extreme 
theories of evolution founded on that theory wore all to be taken as 
established truths. It appealed to him that the quotation he had read 
from Mr. Darwin's book was opon to serious criticism. He could not see 
■ that oiroles were used by the bees in any way in the construction of their 
cells, nor could lie see the slightest evidence that natural selection had 
anything to do with the intelligence, or instinct, or guidance of the bees 
in their hive-work. Be could not admit that any proof of evolution by 
natural selection had ever been obtained, not even by the late Professor 
Huxley in his supposed pedigree of the horse; yet he believed that 
Darwin, with bis wonderfully patient and diligent collection of foots, and 
his great sagacity, bad discovered a part of one of the laws by which 
variations had oecurred in the directions intended. But that the law of 
natural selection accounted for the endless varieties and perfections of 
living things in the past and the present was to him absolutely incredible 
and entirely without proof. Possibly in the future we Haight attain a 
further insight into the hidden workings of the Creator, but at present 
they were surrounded with mystery, and we must confess our ignorance. 

Mr. Harding said that it was not well that any scientific theory 
should have so overshadowing an influence as to be regarded as outside 
criticism. It was in the theoretical portion of the paper just food that 
the wnter was not strong. That insects and .other creatures bad sendee 
unknown to man—perceptions of physical conditions revealed to us only 
by scientific instruments^seemea very probable, but "that they po*« 
cessed mechanical or mathematical knowledge in the ordinary sense was 
very doubtful. It might be of advantage to consider an ant-hill or bee¬ 
hive as a Single organism, the individual being merged in the society. 
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Any living organism under the microscope presented the appearance of a 
community. The analogy wee very (strong, in the vital fluids of plants 
or animals might be seen a host of cells engaged in constructing leaf, 
flower, and seed, or bone, nerve, or muscle, and others busily removing 
effete tissue-**all working towards a common end, in orderly fashion, with 
exactly the same appearance of intelligence and individual volition as 
was seen iu an inseot community, aud, like them, engaged on problems 
which involved profound mathematical relations. Even in the inor¬ 
ganic world, in the phenomena of crystallization, for example, the same 
mathematical relations came into play, and the beautiful fronds of ferns 
and forms of marine creatures were simulated by the frost on a window. 
If we attributed intelligent action to the visible agents in one case, we 
should be almost compelled to admit it in all. He had no theory to 
bring forward—the subject had been so exhaustively discussed by men 
of the highest powers that it was scarcely possible to adduoe anything 
new. 

Mr. Maskell did not agree with either side, but if anything he rather 
went with Mr. Phillips. He was opposed to the Darwin theory. He did 
not think Mr. Phillips intended to show that the beo had an inherent know¬ 
ledge, hut that there was intelligence behind the bee. He objected to the 
theory of Darwin being termed an hypothesis; it was really a doctrine 
to those who believed in it, and according to them must be right, and 
those who do not think with them are sneered at, not only on the ques¬ 
tion of creation but on deeper grounds. Ho did not agree with Mr. Phillips, 
m he failed to give ub any idea as to what he meant by the “ higher 
intelligence ” or the “ vital force." Mr. Phillips was setting up a little 
Darwinian theory of his own. He stated that the dragon-fly’s eye is 
not equal to the human eye: it is doubtful if any insect oan see more 
than win. or din. 

The President said that it was altogether unjust to impute the unfair 
and illiteral utterances of certain evolutionists to the author of the theory. 
Darwin was scrupulously careful to state the evidence for and against his 
own views with equal fairness, and in this afforded a bright example to 
investigators of all olasses. He never shrunk from the conclusions to 
which his inquiries led him, but he was invariably careful to show 
respect for the opinions of those who differed from him. In this respect 
many of bis so-called followers had come short of the example he had 
set 

Mr. Phillips, in reply, thanked members for their courteous critioism, 
but he thought their remarks tended towards a recognition of the prin¬ 
ciple he contended for—vis., vital force or intelligence. In reply to Mr* 
Trsgear, he (Mr. Phillips) thought that, while natural selection played a 
minor part, the teal wok was effected by a common vital energy, foroe, or 
intelligence. He himself had often marvelled at the individual move¬ 
ment of minute bodies evidently endowed with a vital energy of which Wo 
know nothing. Mr. Phillips could not tell Mr. Maskell what the vital 
foroe was until be had produced his examples step by step, when the 
meaning would be quite apparent to all. 

General Sotsaw asked permission to make a few observations on the 
subject of antarctic research, which he had the honour of bringing before, 
them in a paper read at one of their late meetings, And first with regard 
to the right whale, on which there had been some discussion Halted 
seen lately a paper read by Mr. Clements Markham before the Royal 
Halted Institute In London on " Antarctic Research.” From that paper 
soul the discussion upon it it seemed probable that a paying whaie- 
flshety might he . found in antarctic waters. It Is certain that mbs 
whale* deifying we valuable whalebone—which is the support of the 
remarkable nets or fringes by which these whales collect their impute 
food—are caught in Hew Zealand waters. He was informed that such 
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whales frequent a narrow obanuel on the north-east coast of the North 
Island, where they are caught in strong nets. The habitats and breeding- 
waters of these whales are within the antArotio zone. Captain Rose 
mentions having seen them, and last year the well-known whale-fisher 
Captain Larsen reported that he had harpooned one in those waters but 
lost it. Tbe antarctic right whale was not so valuable a* the arctic 
whale, the whalebone being shorter, yet it had a very high prioe in the 
London market. He was glad to be able to state that, contrary to the 
fears expressed by Mr. Tregear at the former meeting, the subject of 
antarotio research was being favourably considered by the Premier, and 
there was a good prospect that the Australasian Colonies would unite in 
voting a moderate contribution to the expense of an undertaking in whieh 
'they are so greatly interested. There could then be no doubt that the 
Mother-country would at once organise an exploring expedition to these 
unknown regions. From suoh an expedition we might confidently expect 
to obtain most important results, both of praotioal and scientific value. 

The President stated that the right whale had been taken in these 
waters within the last seven years. There was a most interesting paper 
on this subject in the volume of our Transactions for 1886. 

Mr. McKay said it was tbe first time he had heard of a right whale 
being in these seas. He thought there must be a mistake in tbe matter, 
and the whale meant was no doubt the large sulphur-bottom whale, a 
specimen of which could be seen in the Museum. The whalebone was not 
of muoh value. 

The President stated, in reply to Mr. McKay, that no one had asserted 
that tbe Greenland whale was to be found in tbe Antarctic Ocean, but the 
term “ right whale ” had come to be applied, perhaps loosely, to any large 
whale yielding the remarkable substance known as whalebone. Instances 
of its use were frequently to be seen in the newspapers of the day. He 
directed the attention of the members to a most interesting paper on 
antarctic exploration by the late Charles Traill, published in the 19th 
volume of our Transactions,* in whioh frequent mention was made of the 
44 southern right whale," ox 41 blaok whale, as it is called by the whalers. 

[None.—The following whalebone whales aro recorded for the south¬ 
ern seas: (1) Nsobakena marginal® (the pigmy whale); (2) JSubalama 
australis (the blaok whale); Megapterc% lalandi (the humpback whale); 
Physalua australis (the southern great rorqual); Bal(snoptera kuttoni 
(the pike whale). No. 1 is the nearest representative of the right whale, 
or bowhead, of the Arctic seas. The blaok whale (No. 2) is the tohora 
of the Maoris, and is tbe one usually pursued by southern whalers. Its 
whalebone is only one-fifth of the value of that of the right whale.— Ed.] 


Sixth Meeting : 25th September, 1896. 

Mr. T. Kirk, President, in the chair. 

Papers. —1. “Notes on Dactylanthus taylori," byT. Kirk, 
F.L.8. ( Transactions , p. 498.) 

^ jSir W. Buller said there wu a drawing of this plant in Ur. Taylor'a 

Mr. Tregear pointed out that the Maori name of thie plant is hardly 
correct. 

2. “ On a Cranial Fallacy,” by E. Tregear, F.B.G.S. 

. 8. “ Notes on MS. Descriptions of Collections made daring 


* Train. N.Z. teat* air. (MW), 470. 
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Cajrtain Cook’s First Voyage,” by T. Kirk, F.L.S. ( Trans¬ 
actions, p. 491.) 

Mr. Harding mid ho had brought up thin question of obtaining the 
MS. in question before the Council of the Wellington Philosophical 
Society, and it had been referred to the Governors of the New Zealand 
Institute* who took steps to procure it, together with the valuable plates. 
He was glad that the MS. had arrived. 

Mr. Maskell also said that he was pleased that the application from 
the Governors of the New Zealand Institute had been suooessful. They 
had taken aotion immediately it was brought to their notice. 


Seventh Meeting : 16th October , 1896. 

Mr. T. Kirk, President, in the chair. 

It was announced that Major-General Schaw had been 
nominated to vote in the election of Governors of the New 
Zealand Institute for the ensuing year, and that Mr. W. 
Mitten, F.L.S., was nominated as an honorary member of the 
Institute. 


Papers .—1. 11 On a New Species of Deinacrida , or Forest- 
cricket, from Nelson," by Sir W. Buller. ( Transactions , 
p. 323.) 

Mr. Travers said he thought it was the larvA and not the complete 
insect that bored the holes in trees. He showed some fine speoimens of 
another kind from an island near D’Urville Island. They were found 
among the stones on the beaoh. 

Mr. Hudson said this was a most interesting paper. This group of 
insects was peculiar to New Zealand. It 1 b difficult to say how long they 
take to beoome perfect. Some other species also drill holes in wood. 

Mr. Kirk said it would be interesting if it could be ascertained how 
long it took the insect to reaoh full growth. In the Kaipara district 
these insects live on the palm. He had never heard before that the 
weta was poisonous. 

Mr. Hustwick said that in Nelson it was supposed to be poisonous. 

Sir W. Buller, in reply, stated that, in addition to its small sine, the 
lavra was light-coloured. It subsisted chiefly on wood, and probably 
enlarged its home as it increased in size. He always found the large 
speoies {pHnaerida heteracantha) on branches of trees, where, according 
to the Maoris, it subsisted on green leaves. He believed this latter 
species had been extinct on the mainland for twenty-five years or more, 
but it was still occasionally to be met with on some of the islands in the 
Hauraki Gulf. The specimen exhibited measured, with appendages, 
not less than 12!o. in extent. The two flue speoimens, male and female, 
shown by Mr. Travers belonged to the species Deinacrida rugo*a t Buller 
(yol, Ui. of the Transactions). Till now the type-speoimen in Mr, P. 
Bullet's collection wss unique. It was interesting to learn that it lived 
among the rocks. The type came from Nelson, from Mr. Brough, the 
disoovem of the new species described this evening. At to the alleged 
venomous nature of the weta's bite, he oould not speak from bis own 
observation, but he had experienced a stinging sensation on being wicked 
by one of the spurs ot the hind legs. He had once suffered severely from 
the kite of the spider Latradeotus katipo, and this had taught him caution 
in such matters. It would be interesting to test the potency of the 
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weta's bite, if some enthusiastic votary of science would submit to 
the infliction, and he commended the subjeot to the consideration of 
members. 

2. 11 On Seasonal Time-adjustment in Countries South of 
Lat. 30°,” by G. V. Hudson, BVE.S. 

Assteact. 

The author proposed to alter the time of the clock at the equinoxes 
so as to bring the working-hours of the day within the period of daylight, 
and, by utilising the early morning, so reduoe the excessive use of 
artificial light which at present prevails. 

Mr. Travers said the docks could be managed by having different 
bands. He did not think we were far enough advanoed to adopt the 
plan advocated by the author of the paper. 

Mr. Harding said that the only practical part of Mr. Hudson's paper 
had long since been anticipated by Benjamin Franklin, one of whose 
essays denounced the extravagance of making up for lost daylight by 
artificial light. Mr. Hudson's original suggestions were wholly unsoien- 
MI© and impracticable. If he really had found many to support his 
views, they should unite and agitate for a reform. 

Mr. Maekell said that the more calling the hours different would not 
make any difference in the time. It was out of the question to think of 
altering a system that had been in use for thousands of years, and found 
by experience to be the best. The paper was not practical. 

Mr Hawthorne did not see any difficulty in earrying out the views 
advocated so ably by Mr. Hudson* 

Mr. Hustwick was of opinion that the reform spoken of would have 
to wait a little longer. 

Mr. Richardson said that it would be a good thing if the plan oould 
be applied to the young people. 

Mr. Hudson, In reply, said that he was sorry to see the paper treated 
rather with ridicule. He intended it to be practical. It was approved 
of by those much in the open air. There would be no difficulty in altering 
the oloeks. 

3* Mr. Harding read a short paper entitled " An Ornitho¬ 
logical Note." (Transactions, p. 376.) 

Mr. T raven said it was like the statement that the kiwi laid one 
egg which took two years to hatch. Ha presumed that Mr. Harding 
wished to caution people against suoh unreliable books. 

Sir W. Boiler said that such blunders ought to be oorreoted. He 
had occasion to take a similar oourse with blunders of leading writes* 
when dealing with New Zealand natural, history, suoh as confounding foe 
kakapo, a nocturnal parrot subsisting entirely on mosses and other vegeta¬ 
tion, with the kea, or sheep-killing parrot, from the mountains. It would 
be a mistake not to 'correct suoh statements. It was not surprising to 
find mistakes of this kind in the class of books referred to, the product of 
paste-pot and scissors, and got up for a foreign market 

The President said that it was to such blunders as those pointed out 
by Mr. Harding that many erroneous views regarding our natural history 
may be tmoed. He mentioned several instances. 

4. 41 Further Notes on Dactylantkue taylori # M with sped* 
mens and drawings of the flowers, by T. Kirk, F.L.8. (Trans* 
actions, p. 49Q.) 

Sir W. Boiler said it was a curious thing that this plant was «C... 
sporadic in its distribution. With the exception of the looahly mentiooed 
by Mr. Hill, it appeared to exist in single plants distantly epic-;' 

the eenntey. It was first discovered by the Asv, R. Taylor, 
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“ New Zealand and its Inhabitants M there is a good figure of the flower. 
Thie Is one o! the most interesting things in his book. Mr. Taylor made 
mistakes in the ornithology of the country, but he wps most observant 
and devoted to natural history. It was satisfactory to learn from the 
President that this plant had been met with in the HangUikei district, 
and he hoped it would yet turn up in his own bush in the Manawatu. 

Mr. MaskoH said, if it were likely to be found in the South ha would 
get some friend to be on the look-out for it. 

The President said that the plant occurred at the Thames, East 
Oape, New Plymouth, Upper Whanganui, and Kangitikei, but was moat 
plentiful at East Cape. He eould not speak positively about the South. 

Sir W. Bnller exhibited the following:— 

1. An albino tui (Prastksmadera novat-eealandia). This was the first 
instanoe he had met with of a perfectly white tui. It was a young male, 
from Stewart Island. Entire plumage milk-white, with tinge of oream 
on shoulders, baok, and sides; even the bill and feet are white. 

9. Specimen of tree limrd described by Mr. Oolenso as Naultinm 
versicolor (Trans, .25. Inst., vo). xvii., p. 150), so oatled on account of 
its having the faculty of changing its colour under the influence of 
certain emotions. It was obtained by Mr. A. Luff at Vogeltown, and he 
presented it to the Museum in that gentleman's name. Mr. Luff remarks 
that this Heard in its colour resembled the bark of the manuka-tree upon 
which he captured it, about 5ft. from the ground. 

The President exhibited specimens of the fruit of the mako- 
mako (Aristotelia mcemosa), which he thought would become 
an article of export from this colony. It was found of great 
use in colouring wines, and would probably prove superior to 
the Chilian species, which was largely imported into France 
for that purpose. 

The President submitted for inspection a number of 
coloured drawings of New Zealand Veronicas which he had 
received from Sir Joseph Hooker, who had,prepared them for 
publication in Curtis’s Botanical Magazine. Most of them 
had been made from cultivated plants, and differed slightly in 
appearance from wild specimens, owing probably to the dif¬ 
ference in soil and climate; but there was no structural 
difference of the slightest importance. The series was 
specially interesting, as it comprised several forms which had 
not been named or described. 


Eiohth Mann no: 13th November , 1895. 

Mr. T. Kirk, President, in the chair. 

Mmbers^Mr. A. McDougall, Mr. H. D, Bell, and 
Mr. TvHudop* 

The President informed the meeting that step# were being taken to 
found a national memorial to the late Eight Honourable T. H. Hogtar, 
and (baVthose wishing to subscribe to the fund for the memorial ooufa 
do eo by communicating with Professor Parker, of Dunedin, who was 
acting ae SMtier ai'Secretary In Mew Zealand. 

:' Tfi* mSmt jOw tMM UmI mm had jut tan. at ska 

■ am dPnkMotC. 1. tutor, lb* tad of the Afrioullumi 
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at Washington. Ho spoke moot highly of the services rendered to all 
countries by the late professor, and of his readiness to impart any infor¬ 
mation to those who asked for it. lie believed Mr. Maskell had a 
resolution to propose on the subject. 

Mr. Maskell, in proposing the resolution, gave a short account of the 
valuable work done by Professor Riley generally, and particularly referred 
to the services he had rendered to this colony. Professor Hi ley wan an 
honorary member of the New Zealand Institute, and therefore, he might 
say, a member of this Society. He felt sure that all would regret the loss 
of so able a man. 

Itesolution. —1. That the Wellington Philosophical Society records its 
very high appreciation of the services rendered by the late Professor 0. V. 
Riley to commerce and industry in all countries by his labours in economic 
entomology, and its deep regret at the great loss which the world has sus¬ 
tained by his sudden death. 2. That the President be requested to ask the 
Consul for the United States in Now Zealand to forward the foregoing 
resolution to the family of the late Professor Riley, and also to the Agri¬ 
cultural Department at Washington. 

This was seconded by Mr. Travers, who spoke very highly of tho late 
Professor Riley, and carried. 

Paper .—“ Note on the Geology of the Outlying Islands of 
New Zealand, 1 * by Sir Janies Hector. A large collection of 
specimens and photographs, with maps, Ac., were exhibited to 
illustrate the paper. 

Abstjuct. 

The lecturer gave the results of observations made during a visit to 
tho islands, as a guest of His Excellency Lord Glasgow, from the 29th 
January to the 25th February, 1805. The distanoe steamed in tho 
“ Hinemoa ” was 2,600 miles, and, with the exception o! the visit to tho 
Macquaries and the landing at the Bounty Islands, the programme was 
fairly well accomplished, notwithstanding that unusually boisterous 
weather was encountered for tho season of the year. The leoturer’s 
researches on the botanical features, bird life, and general topography of 
the islands having been already fully described,* only those parts relating 
to the geology of the islands need be reoorded. 

1. The Snares .—-These islands form two groups about five miles 
apart. They, on all sides, present precipitous olios to the sea, rising 
from 75 to 90 fathdms depth of water, without shingle or sandy beaohaa, 
there being only a few indentations of the coast-line where landing 
from a boat is possible. Only at one of these, the Boat Harbour, was 
tho nature of the rook-formation actually observed. It is a very singular 
form of red granite (?), the only rook in Now Zealand to which it hem 
resemblance being the red granite at the entrance to Chalky Inlet; but it 
differs in being less eompaotly crystalline, the quarts being granular, and 
the mica, though in large crystals, being In small proportions. The rook* 
masses decompose freely, having large naked domes on the surfaoe, be* 
tween which are profound hollows Ailed up to the level with peaty matter 
and bird-guano to a great depth, as proved by the exoavations made lor a 
lighthouse-site some years ago. The cliffs rise 800ft. to 500ft. vertical 
from the sea, and are especially bold on the west ooast, where they 
display a stratified and columnar structure, which suggests a doubt as to 
the granite nature of the island as a whole. 

2. Auckland Island is clearly connected with the Snares by a ridge 
or plateau, the soundings ranging from 86 to 196 fathoms only. Bo 


* C hapman . F ., 14 Transactions of the New: 
and Kbit; T.. in diVi of ttM Ai 

v*aomn«at of Sci.n®., vol. ill., p. su. 
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far an men, Auckland Island is altogether voloanio, and closely resemble* 
the rook-structure of Banks Peninsula. The northern* part recalls the 
aspect of the oountry ndrth of WaikouaHi, with oonioal bills formed by 
denuded basaltic sheets; but further south along the east coast there is a 
succession of harbours or inlets like those in Banks Peninsula, the strop 
shores of whioh are formed of suooeesive sheets of basaltic lava, often 
columnar, and varying from I0(t. to 60ft. in thickness. These are sepa¬ 
rated by brightlyooioured layors of volcanic tufa or ashos containing 
interspersed blocks of all sixes. The lava-flows can be traced by the eye 
to $he highest peaks overlooking the west coast of the island, all dipping 
eastward at from 6° to 10°, but at the north and south ends of the island 
the slope is towards these directions. Along the west coast there are no 
indentations’, only precipitous oliffs, and one off-lying rook, “ Disappoint¬ 
ment Island,” whioh is probably a u neck ” or 41 dyke ” through whioh 
some of the igneous rocks have been extruded. Caridey Harbour divides 
Adam's Island from tho mainland, and appears to have been formed by a 
dislocating east-and-west fault. The south side of Adam's Island is the 
most exposed part of the Auoklands, and presents oliffs composed, ae 
exposed m section, of horizontal layers of basalt aud tufa to a height of 
1,900ft., some of the cliffs being 1,400ft. sheer down. The lava-sheets 
vary in thickness from 10ft. to 80ft., and there is evidence of not less 
than seventy disinct outpourings still preserved above the sea-level. At 
sounding three miles off shore from the South Cape gave 05 fathoms 
(575ft.). Tho average dip of the lava-floes to the eastward is 7°; the 
width of the island in this seotion is ten miles, and ihe height of the 
western oliffs 1,000ft.; so that, by adopting the usually-accepted curve 
for volcanic deposits, we have tho following result: Auckland Island ys 
the remnant of a great voloanio cone that was 19,000ft. in height and 
fifty miles in diameter in early Tertiary times, the obief centre having 
been about oight miles west of Disappointment Island. Four-fifths of 
the original mass has been removed by the denuding force of the westerly 
waves. 

3. Campbell Island is a voloanio mass, but has the peouliar feature 
of having slightly above the sea level the original rook-formation on 
which ills founded. On tho north and south it presents fantastic pedes 
and precipices, carved out of rocks of the same character as those which 
farm Otago Peninsula. Towards the southern end it is traversed by 
Perseverance Harbour east and west, which is by a moderately high 
saddle connected with West Harbour. On the north and south of this 
rift are frowning cliffs and peaks of basaltic lava-sheets; but at the sea- 
level there is an exposure, both on the east and west coasts of the island, 
of the Upper Cretaceous rooks, with chalk flints and fossil wood, such a* 
is found In Hew Zealand in the Upper Amuri series. Those have been 
brought to tho surface-level together with the volcanic outburst, as they 
are injected and Intcrstratiflea with dykes and tufa-rooks of the same 
kind. Tbs wonderful mystery of the occurrence of fossilised dicoty¬ 
ledonous wood in the far south latitude of Campbell Island is therefore 
throwiuentirely out of the distribution of plant-life in Tertiary times,and 
‘■must he referred to the Cretaceous epoch. At an altitude of 609ft. dear 
evidence of the former existence of a true oorrie and moraine of the first 
order was obtained, hut It is purely load, and is the only evidence of 

. former glacier notion observed, 

• ; 4. Antipodes Island is the result of four dieUnot centres pouring out 
scoria void basaltic lavas with enormous deposits of volcanic breopie, 
tifcfoH proves the great local violence of the eruptions. The erosion of the 
mist ime has hem very slight considering the friable nature of the rook, 
eo that the eroptions mast have occurred in a very late geological those, 

, 1 ^^k^w^hlonds have a very complm^aSimture, the northern 
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part being composed of the oldest metamorphic rocks that occur in New 
Zealand, and the southern part and Pitt’s Island of Lower Tertiary and 
Oretaooous rooks. The soundings between the Chatlianis and Banks 
Peninsula did not exceed 800 fathoms. 

The results of the voyage indicate ho far that New Zealand is the 
remnant of a mountain-chain that formed the crest of a great continental 
area that stretched far to the south and east, and which is now sub¬ 
merged to a depth not much more than 2,000ft. 

The President felt sure that all were delighted with Sir James 
Hector’s moat interesting lecture. It was rather late to take the discus¬ 
sion on it, and it was proposed and carried that the discussion be 
postponed to that evening fortnight. 

The President drew attention to specimens of double- 
flowered columbines, exhibited by Mr. H. Phillips, Tinakori 
Bead, In some of these flowers the tubular recurved petals 
bad completely disappeared and been replaced by flat, lanceo¬ 
late, shortly-stalked petals, clearly resembling the ordinary 
sepals, but arranged in several series, the innermost being 
reduced to merely expanded filaments. Tho change to a 
regular symmetrical flower was very striking, especially in 
those whero the petals were arranged in not more than two 
series. This transformation of filaments into petals was 
usually attended by an increase in the number of carpels 
from five to eight or nine. In other specimens the spurred 
tubular petals were largely increased in numbers. 


Ninth Mkktino : 27th November , 1896. 

Mr. T. Kirk, F.L.S., President, in the chair. 

It was announced that the following gentlemen had been 
elected Governors of the New Zealand Institute to represent 
the incorporated societies for the ensuing year: Major- 
General Schaw, Mr. McKerrow, and Mr. S. Percy Smith. 

The adjourned discussion on Sir James Hector’s paper on the out¬ 
lying island* south of New Zealand was opened by Sir W, Buller, who 
•aid that for those who have not had an opportunity of visiting those 
islands it was almost impossible to form any correct idea on the subject 
without such a fine map as that now exhibited. Even Sir Joseph 
Hooker, in acknowledging reoeipt of an author's copy of his (Sir 
Walter’s) ** Illustrations of Darwinism,” and discussing its argument, 
had complained that, through the want of such a map, he often 
found himself in a difficulty about locality. The theory which Sir 
James Hector had put before the meeting to account for the present 
configuration of the Auckland Islands was, to bis mind, most interest- 
' sag and suggestive, and seemed to explain much that wee obscure be¬ 
fore. The information also about the deep-sea soundings, showing die 
existence of an elevated plateau over an entirely new area, wad meet 
valuable, as helping to define the true limits of the much-discussed 
sunken continent of Antarctica. The lecturer’s observations on the 
geology of the isolated island areas, and bis remarks on the xootogy 
and botany, were also very important. In faet, the lecture was bristling 
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-with points, and was replete with interest. In the observations he was 
about to offer ho would confine himself to the zoological aspect of the 
question, and, leaving the mammals—the whales and the seals—alone for 
too present, he would limit his remarks to the birds. And before pro¬ 
ceeding further he would call attention to the collection of albatroses on 
the tabl<\ ten in number, representing six speoies at different ages, as he 
would have frequent occasion to refor to them in the course of his re¬ 
marks. He explained that they were part of a collection which Sir 
James Hector was forming in the Museum, which was to comprise all 
the known albatroses of the Southern Hemisphere, and that those were 
to be grouped together according to the method pursued in the British 
Museum. Another case would contain all the known penguins in this 
hemisphere; and the other birdB would be similarly arranged in natural 
groups. Directing attention to the mounting of the albatroses on exhibi¬ 
tion, Sir Walter mentioned that two of them had been set up by Mr. Cul- 
lingford, an expert taxidermist in England, and the fact that the others 
sot up by the local taxidermist (Mr. Yuill) compared so well with these 
reflected very great credit on his skill. The geographical distribution of 
the various species of albatros (as also of penguins and other oceanic 
birds) among these islands was a very curious feature. Speaking gene¬ 
rally, each island or group of islands has its own albatros, its own pen¬ 
guin, its own cormorant, and its own set of small petrels. ThuB, the 
Snares aro inhabited by that beautiful albatros, or inollymawk, with a 
bright-yellow strip along the ridge of the bill—the bird which it had been 
our habit to call Diomcdea culminate till it was differentiated by our 
neat authority on petrels, Mr. Osbert Salvin, and named by Rothschild 
Vumedea bullcri in compliment to himself. The Auckland Islands are 
the resort, in countless numbers, of the wandering albatros (Diomedm 
tzulans), except that there is a small colony of another species about 
which he would have something to say later on. Antipodes Island is the 
home of the beautiful yellow-billed albatros (Dwmedea melattophrys). 
Oampbetl Island is the great breeding-place of the royal albatros, originally 
described by the speaker under the name of Diomdna regia t —the noblest 
member of the whole group. Curiously enough, although this is the 
recognised resort of that flue species, there is a small colony of them on 
the Auckland Islands, living apftrt from the wandoring albatros, and 
breeding at a somewhat later date. The royal albatros, as he 
explained, is distinguishable from Diomedea txulana by its larger sire, 
by its white head and neck, without any patch on the vertex or 
-crown, by the larger amount of white on the wings, and by having 
Jet-black eyelids, those of the other species being purple. Then 
we come to the Bounties. Here the dominant species is the beau¬ 
tiful moUymawk now known as Diomsdta salvim, but confounded for a 
long time yrith the shy albatros \fi%mnsdm cauta) of the Australian seas. 
What species of albatros it is that inhabits Macquarie Island he had not 
been able to determine with certainty, no specimens having been brought 
Irons that locality. The sooty albatros, which really belong* to another 
genus, in more diffuse in its range, a few pairs turning up from time to 
time oh each of the groups of islands. So again with the penguins. On 
'the Snares we have the thick-billed penguin (Eudyptes pachyrhyncbm ), 
•the same as that frequenting the coasts of Hew Zealand. On the Auck¬ 
land Island* we have the large and handsome Mudyptes antipodunu 
Antipodes Island is the home of the fine speoies which he had dedicated 
to Dr, Solatev (Mudyptea sclaim), and the smaller and well-known 
MudypUs chrysocom. On Campbell Island we appear to have the latter 
Atone* and on the Bounties probably both of them. On Maoquarie 
Island, on the ether hand, there are four speoies not met with elsewhere. 
Shut-of all, there is the king-penguin (Aptsnodytss Umgircstru), lepxe- 
4etfted.it* tensbf thousands in the beautiful enlarged photographs exhibited 
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by Sir Junes Hector at last meeting—a bird so abundant on those inlands 
that the boiling of them down for their fat hm become a well-established 
and lucrative business; secondly, the yellow-crowned royal penguin 
( JEudyptei chrysolophua ), being the same as Budypte* mhkgeli of Dr. 
Finsoh; the extremely rare blaok penguin (JSudyplea atratua), of which 
only two examples have been recorded; and, lastly, a smaller penguin 
belonging to another group, having a slender bill, and known as Pygoauli* 
ktniatua. But the fact that he wished to emphasise was this: that each 
of the islands, or groups of islands, is a nursery for particular species of 
oceanic birds which appear never to interfere with each other's sanctuary. 
Nothing is more wonderful in the romance of natural history than the 
unerring instinct with which these birds, year after year, after measure¬ 
less wanderings on the face of the ocean, find their way back, at the 
appointed time, to their common breeding* place. Alba treses and pen- 

S ums spend about ten months of the year at sea. The atbatroa sweeps 
tie vast waste of waters with its broad, never-tiring pinions, and rests 
and sleeps on the bosom of the deep. It never leaves the sea till the 
breeding-season commences, when the reproductive instinct impels it to 
seek its rocky cradle; and tbon, without chart or compass, and apparently 
without difficulty, it sails direct to its old breeding-place—a mere rook, so 
to speak, in the wilderness of waters. In the case of the penguins this 
natural instinct is even more wonderful. The penguin spends nearly the 
wholo of Its life in the water, which is its natural element; for,not being 
furnished with anything but rudimentary wings, or flippers, it is unable to 
fly. For purposes of reproduction it finds its way hack to its island 
nursery when nature prompts it to undertake that duty. It may be said 
of the albatros that it ean mount in the air and take its bearings when 
looking for its island asylum. But not so with the penguin. Owing to¬ 
ils conditions of existence it is unable to leave the water, and, swimming 
on the surface, can, at the best, see only a few yards ahead. And yet, 
with unerring precision, each species of penguin goes straight baok to its 
particular island sanctuary, ana to its own community. As an illustration 
of the truly oceanio character of a penguin's life, he reminded the Society 
that at a former mooting, some two or three years ago, he had exhibited 
the foot of a penguin, taken from a fresh bird, in which a bunch of bar* 
nacles had become attached to the toes through long immersion in sea* 
water—this, too, in spite of the overy-day wear-and-tear of active life. 
Then, again, several of the groups of islands can claim a distinctive species 
of cormorant; as, for example, Phalacrooorax coknmi , on the Auckland 
Islands, and Phalacrooorax nycthctncrua , on Campbell Island; and of the 
smaller species of. oceanic petrels each has its own favourite breeding* 
ground, and never interferes with that of the others. There are other 
birds that present an interesting study in these islands. For example,, 
there is a snipe, the closely-allied species of which $ro very sedentary in 
their habits. Thus, the pretty little snipe described by himself some 
twenty years ago as Oallinagopuailla (owing to the smallness of its siSe) 
inhabits Ilia Chatham Islands, where Mr. Bothschiid has discovered a 
second species. At the Snares we have Oallinago hueg*U t so named in 
honour of Baron vou Httgel, the discoverer, At the Auckland Islands w* 
have the well-known Oallinago aueklandioa , one of the finest of the 
group; and at Antipodes Island, Oallinago tristrami of Rothschild* 
Then, again, at the Auckland Islands there is the curious flightless duck 
(Nnonctta aueklandioa), which is found nowhere else, ft htia heed 
suggested, with some show of truth, by Count Salvador! that this is a 
direot descendant from Anas ehlorolia of New Zealand, the wings having 
become atrophied and aborted through the change of environment, the 
duck requiring no longer to fly, but rather to scale the rooks which 
enclose its habitat by olhnbing, a faculty in which it excels. Hc sisc 
mentioned that Sir James Hector had sent to Professor Ne wtenspecimeua 
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of this flightless duck in spirit, whilst he (ttir Walter) had sent specimens 
of the New Zealand bird, also in spirit: so that we might expect before 
long to hear more on this interesting subject. All we can do at present 
is to await patiently the report of our leading comparative anatomist on 
the question raised by Count Salvador!, which lias an important bearing 
on tne theory of evolution. There is another endemio form—the Auck¬ 
land Island merganser (Mergu* australis)—& form whioh is not met with 
in any other part of the Southern Hemisphere; also a peculiar species of 
rail (Hallus mtulleri ), so called in compliment to Baron von Mueller—a 
bird so rare that there is only one known example, in the museum at 
Stuttgart. On Antipodes Island there are two species of parrakeet, living 
side by side, and found nowhere else; and an endemio species of ground* 
pipit f Anthus stcindachncri). On the Snares there is a species of fern- 
bird (Sphenmacus caudal w\ very similar to the one inhabiting New Zea¬ 
land, but quite distinct both from that and from Sphcnmmis rufescens of 
the Chatham Islands, He said be might go on enumerating cases of this 
kind without end; but he had said enough to show that these islands pre¬ 
sent for our consideration some important xoo geographical problems. 
He felt, therefore, that the Society was indebted to Sir James Hector for 
having brought the subject prominently forward by his interesting and 
instructive lecture. 

Mr. Travers said that Mr. Moseley, in his notes during the voyage of 
the “ Challenger,’' mentions this habit of the penguin keeping its egg 
in a pouch, and adds that the albatros and the mollymawk do the 
same; but with this latter he did not agree, as they have good nests 
to hold tbo eggs. He understood that the penguin some times laid two 
«ggs. 

Mr. H. Travers (with permission) gave some information about the 
habits of the birds on these islands. He said that the so called flightless 
duek did fly to a slight extent; the penguin lays two eggs, but only 
hatches oqe, the same as the ganuets; the albatros has no pouch, but the 
penguin lias. 

Mr. Harding said this statement of these birds finding their way 
back to their own particular island is most interesting, and bears out 
what has often been said about animal instinct: they possess senses of 
which we have no idea. It Is common to all the animal creation. He 
gave instanoes of this instinct, and particularly mentioned the bee and 
the limpet finding its way hack from long distances to its own hive or 
rook. 

Mr. Hustwiok asked if the young birds remained on the nests until 
the return of the parents, and, if so, how do they live. 

Mr. Richardson thought these birds were useful in getting rid of the 
octopus. 

The President said that the most interesting portions of Sir James 
Hector's paper were those in which he embodied the novel and important 
inclusions respecting the origin of the Auckland Islands, and the new 
information respecting the elevated sea-bottom between the Auckland 
and Campbell Islands and New Zealand 2 the latter especially removed 
many difficulties that had been felt with regard to the distribution of 
the plants and animals found on the islands. A similar state of things 
agisted between the North Cape and the Three Kings Islands, but It had 
long been .held--erroneously, as it now appeared-that the sea-bottom 
between New Zealand and thp Auckland Islands was only to be touched 
at e greai depth* Although the remarks on ths birds of the islands had 
been welt discussed, he should like to aek the author if he could offer any 
explanation of the causes of the differences in the nest* of the albatros 
ondiilerent islands. On Antipodes he came across numerous nests which 
worn very roughly finished and of rather small sise, while on the other 
■iikkto'm*? ‘'bare symmetrical and extremely regular. Were the dif- 
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ferenoea to bo neon in this particular characteristic of the species, or 
were the poorly-finished nests to be considered the first efforts of inex» 
perienoed builders? If so, it would bo at variation with what was 
exhibited by birds in general, the first nest being usually as perfoot m 
those constructed at a later period of life. He intended to have made 
some remarks ou the botany of the antarotio islands, but the late period 
of the evening would only allow of a cursory reference to the subjoot 
These islands were remarkable for the large number of endemic plants 
with beautiful flowers and striking foliage. The genus Plcuropkyllum, 
of which there were three species, all of great beauty, was absolutely 
restricted to these islands, and constituted one of the most Interesting 
features of the flora. Stilbocarpa polaris, with its bold foliage, waxy flowers, 
and glossy fruit was found on all the islands, but nowhere else. Two 
handsome species of Ligutticum , with beautiful foliage and large umbels 
of red flowors, were equally attractive, although in a different way. 
Celtnisia vemicoaa , one of tho most beautiful species of a beautiful genus, 
is not found olBewhere; so also the lustrous Ant/iericum rowii, with its 
dioecious golden flowers arranged in densely - crowded erect racemes. 
One other plant must be mentioned, although it will by no means ex¬ 
haust the list—the beautiful Veronica benthami , with its glossy foliage 
and large flowers of azure blue. Now, it is most remarkable that this 
assemblage of conspicuous plants with beautiful flowers should be crowded 
on these rocky islands, the climate of which is more severe than that 
of any part of New Zealand proper. There is no other Instance in 
temperate climates where so many striking and beautiful plants are 
to be found in such a limited space; and it is most noteworthy that, with 
the exception of several ferns of wide distribution, none of the plant* 
to be found on the islands exhibit any great amount of variation; they 
are remarkably uniform in appearance, and this uniformity contrasts 
strongly with the wide variation exhibited by large portions of the New 
Zealand flora. He was glad to have the opportunity of expressing his 
indebtedness to Sir J. Hector for tho large amount of information con¬ 
tained in the paper which hod been laid before them. 

Sir James Hector, in reply, thanked the members for the kindness 
with whioh they hod received his lecture. Since last meeting the large 
map now exhibited, showing the physical features of the Southern Hemi¬ 
sphere, had beeu prepared with the skilful assistance of Mr. Pierard. He 
trusted that it would be of service to illustrate many future disottssions. 
With reference to the remarks of the President and Sir W. Bullet regard¬ 
ing the singular distribution of birds and plants among the islands, he said 
that the differences were such as to show that the islands were remnants 
of an extensive larid-area that had been dissevered long enough to permit 
of specific characters springing up, and yet he had been able to show 
that some at least belong to very reoent geological formations. The dis¬ 
covery of fossils last year on Seymour Island, near the antarotio circle— 
whioh appear to indicate a similar assemblage to that which oharao* 
terizes the Upper Eocene of New Zealand, and is always held to indicate 
conditions warmer than those of the New Zealand seas at the present time 
-—is a remarkably significant fact. It is very tantalising to nave suoh a 
large area of the globe unexplored. Without any speeial appliances, 
Captain Cook, on four occasions, almost reaohed the shore of the antaro¬ 
tio land 180 years ago. Fifty years ago, also with sailing-ships, Boss was 
the first to land. Twenty-one years ago the “ Challenger,” without any 
speeial outfit for resisting the inolement conditions, brought book a 
wealth of interesting information. With modem appliances, and the 
great experience that has now been gained in ice* bound navigation, there 
should be no difficulty in fitting out a suitable expedition. In reply to 
the President, he said that the albatros nests differ very much insist 
and form, chiefly owing to thsir being used over and over again, and 
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Moh year receiving a fresh addition of cementing matter The hatch¬ 
ing process of the penguin is quite a different and a more diffioult 
problem—which is, how a bird with a rigid body and hard feathers can 
lay its egg on a round boulder and sit on top of it. The. photograph 
on the screen explained how this was done. 

Paper.—" On a New Species of Luminous Pish (Polyipnus 
kirkii)” by Sir J. Hector, Specimen found by Mr. JEL B. 
Kirk, M.A. t and exhibited. 


Tenth Mketino : 18th December , 1896. 

Mr. T. Kirk, F.L.S., President, in the chair. 

Papers. -1. M On Iron from the Titaniforous Sand of Now 
Zealand,” by E. Purser; communicated by Mr. T. H. Hust- 
wick (! Transactions , p. 689) ; with models of machinery used 
in manufacture of the iron. 

Major-General Sohaw Raid that this irons&nd was sometimes called 
14 magnetic," sometimes ” titanic*’ or ” titaniforous.” He held that the 
term 41 magnetic ” was a misnomer, for it meant that each grain of the iron 
in the mixed sand was itself a permanent magnet, and this experiment 
proved it was not. It had been mentioned that at Onehunga a system of 
separating the iron particles from the other particles mixed with them 
in the sand had been used, in which electro magnets were employed. 
These, when magnetised by an electric current, picked up the iron par¬ 
ticles, and, when demagnetised by breaking the current, dropped the iron 
particles. Had the iron particles been themselves magnetic they would 
have remained attached to the soft irou core of the electro magnet by 
their own magnetic attraction ; hut they did not—-hence they were not 
themselves magnetic. Also, if they had been steel, not iron, they would 
have been permanently magnetised by contact with the electro-magnet, 
and would not have dropped off when the ourront ceased. Therefore, the 
iron particles in the sand were simply iron, and neither magnetic nor 
steel. These iron particles wore, however, in a peculiar condition: they 
would not rust, t e., form the red oxide, as ordinary iron does. In fact, 
they were already saturated with oxygen, and could take no more into 
combination. How or why they had been so combined he oould not say; 
but he had been informed that the cause was the presence of a small per¬ 
centage of titanium combined with the iron in each particle. He should 
be glad to know if this was the case or not. If it was not—-if each particle 
of iron was pure iron combined with oxygen, and the titanium and other 
impurities were separate grains, mixed mechanically in the sand, it 
seemed to him that the process bad a very good prospect of ultimate 
success; bat if the titanium was in greater or less proportions combined 
with the iron also, then he feared that the difficulties would be found to 
be muoh greater, as it was, he believed, possible that different samples of 
the sand would be found to contain different percentages of combined 
titanium in the iron particles in addition to varying proportions of mixed 
impurities in the send. If it oould be established as a fact that always 
the iron grains in the sand were pure iron oombined with oxygen, the 
prospect seemed to him most hopeful. 

. Sir James Hector said that the question of how to reduce ironsand 
had oooUpied mucb attention, and in many countries some of the finest 
Steel had been manufactured from it for thousands of years, especially in 
India, but by a slow process that would be too expensive with the cost of 
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labour in this colony. Fifty or sixty patents have been obtained for 
utilising ironsand, Mr. Mushet alone having over twenty patent rights 
secured, some of them expressly for the Taranaki sand. Works have 
been erected in many plaoes—as, for instance, at Moisie on the Gulf of St, 
Lawrence, and at Tarauaki and Onehunga, but none had been coxnmer* 
daily successful. Several magnetic separators had been invented and 
used. He had seen one at work at Onenunga several years ago. But the 
difficulty is that the grains of ironsand often consist of different minerals, 
some of which are deleterious to tho iron : but if the magnetic ore which 
is alone pure predominates, then the whole grain is lifted by the magnet 
and passed on to the smelting-furnace. The only novelty in Mr. Pursers 
process, so far as he knew, is the employment of glue as a cementing 
material, in order to bind the sand so tbat it can stand the blast of the 
reducing-furnace. Without a search it would not be safe to conolude as 
to whether his idea had been forestalled; but it was a good idea, and was, 
in faot,an improved application of the Indian cementation process, only 
the reduoing power of glue as compared with moist charcoal powder 
would be very small, and special fuel for reduction of the oxide to the 
metallic state would have to be employed. The whole matter is one for 
careful experiment In order to test the oost of production compared with 
the market-value of the product. He had himself examined the results 
obtained at the Hintii works, near Taranaki, and they were not favour¬ 
able. Mr. Purser’s process is certainly a great improvement, and he 
wished it every success; but the estimate of cost which had been given 
required verification, and, what is more important, the purity and value 
of the metal produced on a large scale of working must be placed beyond 
doubt. Oast steel should be aimed at; but if there is the least trace of 
titanium in it it may prove worthless for some kinds of work. 

Mr. Maskell said that there had been many processes invented for 
dealing with this so oalled ironsand, but none appeared to have euo- 
eeeded, and it did not seem to him tbat tho present one promised better 
than tho others. 

Mr. Hustwiok considered that the difficulties in connection with this 
sand were nearer solution than ever before. If the impuritios oan be 
removed on a small scale they can also be removed on a large scale. 
There was a distinct advantage in having steel that is made direct, as it la 
so much used now. 

Mr. Purser did not think that sands from other countries could com¬ 
pete with the New Zealand sand, which is richer in ore, and our climate 
is so much more favourable. He did not think there would be pmeb 
difficulty in getting rid of tho titanium: it is not magnetic, and would 
not be taken up. ' Mr. Purser concluded by describing the process of 
making the briquette, and explained how he arrived at his estimate Of 
cost. 

2. “On an Eclipse Phenomenon, 0 by Major-General 
Schaw, 

8. “On a Wellington Weather Prognostic," by Major- 
General Schaw. (Transactions, p, 71.) 

Sir James Hector said that the remarks made by General Sebaw re 
the eclipse do not apply only to eclipses, but would also apply to any 
light. In answer to Mr. Maskell, he explained on the blaokboa& how the 
barometer falls with a north-west wind and rise* with a south wind 
during the eastward progress of a cyclonic circulation the limit of which 
lies to the south of Wellington 

General Schaw, in reply, said that the answer to Mr. Masks!!'* one*, 
tonwaa given In every modern bock on meteorology, ae explained by 
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4. *• Further Coccid Notes,” by W. M. MoskeU. (Trans¬ 
actions, p. 380.) 

6. - On New Zealand Sponges,” by H. B. Kirk, M.A. 
(Transactions, p. 206.) 

Sir James Hector exhibited a series of sketches by Mr. 
Deverill of the islands south of New Zealand, kindly lent by 
Mr. 8. Percy Smith, Surveyor-General. 


Annual. Meeting : 26th February, 1896. 

Mr. Masked in the chair. 

AtmriMCT ok Annual Hkpout. 

The balance-sheet set forth the receipts for the year (in¬ 
cluding the balance brought forward, £54 11 h. 6d.) to be £163 
14s. Get., the expenditure £95 16s. 10d. f and the balance 
£66 178. 8d., to which has to be added £25 6s. 6d., lodged 
in the bank at interest, making a total balance of £92 3s. 2d. 

Election of Officers for 1896.— President —W. T. L. 
Travers, F.L.S.: Vice-presidents —R. 0, Harding, Bir J. Hector, 
K.C.M.G., MI)., F.R.S.; Council— E. Trogear, F.R.G.8., 
Major-General Schaw, C.B., B.E., Sir W. Buiier, K.C.M.G., 
F.B.S., H. Forquhar, W. M. Maskell, G. V. Hudson, F.E.8., 
Thomas Kirk, F.L.S.; Secretary and Treasurer —R. B. Gore; 
Auditor —T, King. 

8ir Jams* Hector moved a vote of thanks to the retiring President, 
Mr. Kirk, and pointed out how ably he had o&rried out the duties of tha 
office (luring a snout success!ul year. He drew attention to the valuable 
work he, Mr. Kirk, was at present engaged on - via., a work on the botany 
of New Zealand, which was so much needed by students and others 
working on this branch of seienoe. 

Mr. Travers seconded, and the vote was oarriod. 

Papers.—1. M On the Products of a Ballast-heap/' by T. 
Kirk, F.L.8. (Transactions > p. 501.) 

Mr. Traven said tliat he had often pointed out before that these 
weeds oame from wardiau eases sent out here, and precautions should 
be taken to prevent their introduction. 

Mr. Hustwiok said that a paper of tit is kind would be of great ser- 
vtoe in warning persons from spreading noxious weeds in this country. 

Ml Richardson said that the large growth of fennel to be found all 
Over the* Town of Wellington ought to be cleared away, as it was any¬ 
thing but pleasant. 

Mr. MaekeM said this plant wg# in abundance near Grant Road. 

8. “Further Notes on Coccids (No. 2), M by W. M. Mas- 
kail. {Transaotvons, p. 880.) 

‘ ' 8. ?* On, th« Aleurodides,” by W. M. Maskail. {Tratuae- 
*iom, p. 411.) . 
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Mr. Hudson conxidered this paper on the Atiurodida a most valuable 
ooutribution. Me was glad that Mr. Maskell had turned his attention to 
this interesting family. There wero two species of moths in England 
only distinguished, like the Alenrodidat, in the immature stage. 

Sir 3. Hootor said this was an important paper. Numbers of trees 
were being destroyed by these minute insects, and the curious thing was 
that they could only be rocoguixed in the immature state; it was the 
reverse of what was usual. 

Mr. Travers said that Captain Mutton had pointed out that the 
Planarians are only distinguished by their colours. They also differ in 
the immature stage where they do not in the perfect insect. 

Mr. Maskell,In reply, said that possibly there may be differences in 
the full-grown form, but, if so, it was exceedingly difficult to distinguish 
them. He said that in hot weather these insects were most numerous, 
and them was only oue generation in tho year. 

4. “On New Zealand Cicadida" by W, F. Kirby, F.L.B.; 
communicated by G. V. Hudson. (Transactions, p. 454.) 

5. “ Notes on J. S. Maclaurin's Paper on the Action of 
Potassium - cyanide Solution,” by W. Skey; communicated 
by Sir J. Hector. ( Transactions , p. 708.) 

6. “On New Zealand Hydrotda ," by tl. Parquhar. 
(Transactions, p. 459.) 

The following exhibits were shown by Sir J. Hector, and 
remarks made on them ; (1.) Elephant-fish (Callorhynchus 
aniarctiovs), from Wellington Harbour. (2.) Jaw-bone of 
elephant-fish, from Wellington Harbour. (8.) Eggs of 
elephaut-fisli, from Wellington Harbour. (4.) Spawn of 
elephant-fish (showing embryo), from Wellington Harbour. 
(5.) Fossil Callorhynchus, from Amuri Bluff. (6.) Clay- 
deposit containing mercury, from Bussell. (7.) Common 
oyster (Ostrea edulis), from Kaipara Harbour. (8.) Bock- 
oyster (Ostrm glomcrata), from Kaipara Harbour. (9.) 
Molybdenite, from Puhipuhi. (10.) Argentiferous galena, 
from Puhipuhi. (11.) Ore containing copper, lead, zino, and 
silver, from Whangarei. (12.) Silver-ore, from Bussell. (18.) 
Coal, from Hikuraugi. (14.) Iridescent coal, from Hikurangi- 
(15.) Chemarrichthys forsteri (fresh-water fish), from Ingle¬ 
wood. 

7. " On Zannichellia and Lepilana iu New Zealand," by 
T. Kirk, F.L.8. (Transactions, p. 498.) 

8. “An Uudescribed Palm-lily," by T. Kirk, P.L.8. 
(Transactions, p. 608.) 

9. “ On the Genus Hymenanthera ," by T. Kirk, F.L.8. 
(Transactions, p. 510.) 

10. “ Notes on Veronica, with Description of New Speeiee," 
by T. Kirk, F.L.8. (Transactions, p. 5l5.) 



AUCKLAND INSTITUTE. 


Fibst Meeting ; 3rd June , 1896. 

Professor A. P. Thomas, F.L.S., President, in the chair. 
New Members .—R. A. Carr, R. W. Duthie, 8. Dannaford, 
Rev. J. T. Penfold, F.G.S., J, W. Tibbs, M.A. 

The President delivered the anniversary address. 

Abstract. 

The President prefaced his address by speaking of various local 
matters of particular interest to members of the Institute. All would be 
glad to hear that the ground was clear for the acquisition of the Little 
Barrier Island, and its setting on one side for the preservation of the 
fauna and flora of New Zealand—a project initiated by the Institute in 
1886. He expressed the hope that, as soon as the purchase was com¬ 
pleted, the Government would take steps to remove the Maoris now 
living on tbe island, and would also prevent the visits of unscrupulous 
collectors. The unsuitability of the present lecture-room for the pur¬ 
poses of the Society was dwelt upon. Some members were of opinion 
that the diffusion of scientific knowledge by means of meetings, popular 
lectures, Ac., was no essential part of the duties of tbe Institute. He did 
not agree with time, but considered they should do all in their power to 
make tbeir meetings more attractive and instructive. But this implied a 
larger room, and the possession of suitable apparatus for illustrating tbe 
lectures or papers read. He trusted that the matter would bo fully con¬ 
sidered by tn© Council during the coming session. He then passed on to 
tbe subject he bad selected for his address. “ Life and Crystals 11 : the 
phenomena presented by life, and the phenomena presented by inorganio 
matter, particularly with regard to structure and growth. The structure 
of the living cell, and its component parts, was described with consider¬ 
able detail; as also the structure and growth of crystals. The address 
•was copiously illustrated with diagrams, many of which had been 
speoially prepared for the occasion. 


Second Meeting : 17th June, 1896 . 

Professor A. P. Thomas, F.L.8., President, in the chair. 

Professor F. D, Brown gave a popular lecture on “ Argon, 
the Newly-discovered Constituent of the Air." 

Abstract. 

The lecturer alluded to the paper read before tbe Royal Society on 
81st January by Lord Rayleigh and Professor Ramsay, la which the 
details of the discovery were first made public, and gave a synopsis 
of the chief foots of Interest contained therein. He experimentally 
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showed hew argon could be obtained by passing atmospheric nitrogen 
backwards and forwards from one gas-holder to another over red-hot 
magnesium, whereby the nitrogen was slowly taken up as magne* 
slum nitride, while there remained a residue of unabsorbed gas; 
and he also described the other methods which have been followed to 
obtain argon. 

At the dose of the lecture a voto of thanks was proposed by the Vioe- 
president (Mr. J. H. Upton) and oarried by acclamation. 


Thikd Meeting : 1st July, 1896. 

Professor A. P. Thomas, F.L.8., President, in the chair. 
New Member .—ProfeBBor H. W, Seg&r. 

Paper. — “Social Problems: Poverty and Unemployed 
Labour in Civilised Communities,” by F. G. Ewington, 


Fourth Mkkting : 15th July, 1896. 

Professor A. P. Thomas, President, in the chair. 

The Right Rev. W. G. Cowie, D.D., Bishop of Auckland, 
gave a popular lecture on “ The Recent Chitral Difficulty, and 
the Future of the Country betwcou Western Afghanistan and 
the Indns.” 


Fifth Meeting : 5th August, 1896. 

Professor A. P. Thomas, President, in the chair. 

Papers. —1. “Note on a Volcanic Outburst on Sunday 
Island in J.H14,” by S. Percy Smith. (Transactions, p. 47.) 

2. “The History of Otakanini Pa, Kaipara” (translated 
from the Maori of Hami Tewaewae), by S. Percy Smith. 

(‘ Transactions, p. 41.) 

3. “ The Training of Teachers for Primary Schools,” by" 
the Rev. J. Bates. ( Transactions , p. 111.) 

A lengthy discussion arose, in which Mr. Petrie, Chief inspector of 
8ohools, Mr. Upton, Mr. Stewart, Mr. 0. Aiokin, and the President took 
part. 


Sixth Mkhtimo: 19th August, 1896. 

Professor A. P. Thomas, President, in the chair. 
Professor C. W. Egerton gave a popular lecture on “ The 
Dawn of the English Drama.” 

issnucx. 

The leotOMr said the English drama was the slow and giadaal 
dovoiepmont of many oentaries. It had its origin la the riloal serrioet 
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of the medieval Church, and in the first instance lie object was to stir 
the emotions and purify the morals of the faithful by banging home to 
them the foots of sacred history with the greatest possible vividness. At 
the outset, sacred dramas were enacted within the walls of theehuroh 
itself. Indeed, the form of service itself was, as a French writer has 
noticed, 11 nothing but a long divine spectacle," The leoturer then gave 
a description at the old miraole-plays, and an estimate of their relation 
to the life of the fourteenth, fifteenth, and sixteenth centuries. He then 
noticed the “moralities," or allegorical plays, and farcical interludes, 
ending with an account of the genesis of the regular English drama, as 
represented by Shakespeare’s immediate predecessors. 


Seventh Meeting &id September, 1896, 

Professor A. P. Thomas, President, in the chair. 

Papers,— 1. “ Two Coming Eclipses/’ by Professor H. W. 
Hegar. 

Abstract. 

This paper gave an account of an eclipse of the moon (partial) to 
come off on the evening of the 3rd September, and a partial eclipse of the 
sun to take place on the 10th September. 

2. " Browning’s 4 Vision of Life,’ M by E. A. Mackechnie. 

Abstract. 

The author eommenced by stating that, although the high excellence 
of Browning's poetry was beyond dispute, yet he could not be called 
popular, and his works were not widely read. This is in great measure 
due to the subject-matter of his poems, which is ohiofiy psychological. 
Few people take an absorbing interest in suoh studies; and it is this 
want of interest in the subject, rather than obsoure phraseology, which 
is the true reason why Browning's writings are not more often read. The 
writer then proceeded to illustrate the views which Browning hold of life, 
and of man's duty to himself and others, giving freauent quotations from 
his poems in support of his statements. He considered that Browning 
possessed In no ordinal? degree the scientific spirit of patient research 
mi minute analysis. He threw himself, as it were, into the very mind 
which he pourtrays, showing it from Within, and laying bare its thoughts, 
passions, and secrets. It is this study which lent interest to Ms life, and 
to which we are indebted for those psychological picture® which give the 
workings of a man's soul. Tennyson has often been called 11 the poet ol 
the eft," and, from the large circle of his readers, the claim is perhaps 
just But the music of his verse, like much other bygone music, having 
supplied the requirements of the age, will probably cease to command 
attention. But the admirers of Browning claim for him a more enduring 
fame. He depiots our thoughts, our loves and hates; the aspiration* of 
our spiritual nature ; the trials and disappointments of this life,in 
foot, that makes humanity; he has not inaptly been termed 44 the deg* 
matist of the soul/' and as suoh his admirers anticipate that he will take 
a position in the world's estimation second only to Shakespeare. 
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Biohth Mbbtimo: 16th September, 1896. 

Professor A. P. Thomas, President, in the ehair. 

Mr. E. W. Payton gave a popular lecture on “ Art and 
Photography." 

Abstuaot. 

The lecturer discussed the claims of photography to a plaoe among 
the fine arts, treating the question from the point of view of both artlet 
and photographer. He doacribod the chief points of difference between 
the works of the artist And the photographer, particularising tho excel* 
lenoies and defects of both. The value of a knowledge of photography to 
an artist, and its dangers, and the value of an artistic training to a pho¬ 
tographer, were both fully treated of. The lecture was illustrated with a 
large number of lantern slides preparod from the best works of the most 
celebrated artists of Europe, and from photographs of high merit. 


Ninth Meeting : 7th October, 1895 . 

Professor A. P. Thomas, President, in tho chair. 

Papers .—1. 41 Description of Three New Species of Native 
Plants/ 1 by D. Petrie, F.L.S. (Transactions, p. 538.) 

2. 44 On Borne Additions to the New Zealand Flora/' by 
T. F. Cheeseman, F.L.S. ( Transactions, p. 53d.) 

3. 44 The Ancient Tribe To Panenehu/' by Captain Gilbert 
Mair. ( Transactions , p. 36.) 

4. 44 The Railway and its Place ii/%ocial Economy/' by 
Dr. A. G. Purchas. (Transactions, p. 59.) 


Tenth Meeting: 21st October, 1895 . 

Professor A. P. Thomas, F.L.S., President* in the chair. 

The Rev. Canon Bates gave a popular lecture on 4< Demo* 
oracy." ( Transactions , p. 97.) 


Annual Meeting: 24th February, 1896 . 

Mr. J, H. Upton* President, in the chair. 

Paper .— 44 The Action of Potassium Cyanide upon Gold/' 
by J. S* Maclaurin. (Transactions, p. 695.) 

Abstract op Annual Enron*. 

Tbs number of members is 172 being m increase of one on former 

E % Those removed by death are Mr. I). B. Oruickehank, whose assoaia* 
with the Institute dated almost from ita foundation; and Mr. W. P. 
4, well-known in Auckland from hie lengthened services on the Boned 
of Education. 
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Tan meetings were held during the year, at which seventeen papers 
were read. 

The register kept on Sundays shows that 10,154 persons entered the 
Musoum on that day, or an average of 191; the daily average on week* 
days being about 100. " 

Numerous donations have been made to the Museum, but the 
Council regret that, owing to being unable to employ a taxidermist, most 
of the additions in the Zoological Department have had to be packed 
away, and some had to be decliued. The Council specially refer to the 
gift made by the chief Hami to Waowae of a carved post or “ tiki ” from 
Otakanini Pa, Kaipara, a fortress well known in ancient Maori history. 
Other donations of special value havo been made by Mr. T. Coates, Mr. 
P. D. Fenton, Mr. T. 0. Tims, and Mr. E. H. Woledge. 

The rearrangement and labelling of the minerals has been corn* 
Dieted ; the collection of kauri-gum has been rearranged and made ready 
for labelling; duplicate and unexhibited specimens of all classes have 
been carefully overhauled and repacked, aud several sets have been 
withdrawn for exchange; several minor changes have been made in the 
arrangement of the ethnological collections. 

For some years past the eastern end of the in am hall had boon 
exceedingly damp during winter and spring, and of late the south wall of 
the Ethnological Hall had shown the Harne fault. After consulting 
several authorities, it was deoided to treat the exterior of the walls with 
Bsorelmey stone liquid, which has been used with good results on several 
important public nuildings at Home. The importation of the liquid 
ana 'its proper application have proved rather costly, but the walls 
remained perfectly ary through last winter and spring. 

An expenditure of £50 has been incurred during the year in the 
purchase of standard scientific work 5 ?. Special attention is drawn to the 

E ‘“sations of the Egyptian Exploration Fund, the Koyal Society's 
ogue of Scientific Papers, and the recently issued Index Kewensis. 
The Council havo pleasure in alluding to a donation made by Mr. 
D. Hough, the first harbourmaster of Auckland, of seven water-colour 
sketches of incidents connected with the early days of Auckland, forming 
an interesting and welcome addition to the collection bearing on the early 
history of the colony. 

Very disquieting rumours have been prevalent in Auckland respect¬ 
ing the position of matters on the Initio Barrier Island. It has been 
stated that, so far from the island having been kept as a strict preserve 
for the rarer members of the New Zealand fauna, largo numbers of birds 
have been slaughtered and sold—some to peoplo in Now Zealand, and 
others to collectors In England. It is difficult to understand how such 
a practice oould be oarried on without the knowledge of the caretaker, 
or the assistance of the Maoris resident on the island; but the rumours 
are so oiroumstantial, and of such independent origin, that they probably 
rest on a basis of truth. The matter was brought under the notioe of 
Parliament, and an investigation was ordered; which, however, does not 
seem to have resulted in either proving or disproving the statements 
which have been made. It is satisfactory to know, however, that the 
Maori* residing on the island have been removed; for it oannot be denied 
that their presence was a oontinual source of danger, either from the 
risk that the high prioes offered by dealers might tempt them to start 
collecting, or by keeping up a regular means of communication between 
the island and the mainland, and thus making the visits of collectors 
easy. The Counoil are of opinion that there should be no resident oh 
the island except the caretaker, who should he a man of proved honesty 
and integrity, and who should be armed with full powers to prevent 
unauthorised persons from landing. 
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Proceedings. 


The belenoe-eheet show* that the total reranoe, exeluding the pre¬ 
vious year’s balance of £7814s. 44., w**£877 18*. 84. 'Phi* is * somewhat 
•mailer amount than wm reoeived daring 1894-98, a temporary delay in 
1 06' payment of one of the chief ifeeme of revenue having prevented ite 
molUBion in the annnal statement of aoooonts. From the same cause the 
reoefpts from the inveuted funds of the Oostley bequest show a dimi- 
nation, the amount for this year being £888 9s. 74., against £474 13s 94 
for the previous year. The rente and interest derived from the M nm nim 
endowment have yielded £840, almost exactly the same earn as that 

a credited during 1894-98. Members’ subscriptions amount to £189 6a., 
slightly in excess of the previous year’s receipts. Tbs { imasft is 
ying sn visw of tho faot that this eouroe of inoome has procreudvelv 
deolined since 1883. The total expenditure has been £890 18s. 64?, 
leaving a orodit balance of £60 9a. Id. The invested funds of the eooietr 
**• *? tl8, . ftotor y state - The total amount at tho present time (* 
£18,148, showing an inornate of £800 during tho year. With the 
exception of about £900, the whole of this sum is invested in mortgage 
on freehold property. 

Election oe Ovficebb fob 1896.--/V<!*tdc«t—D. Petrie 
M.A., F.L.S.; Vice-presidents—Prof. A. P. Thomas, P.L.8.’ 
J. H. Upton; Council—G. Aickin, J. Batger, W. Berry 
Professor Brown, F.D., F.C.8., C. Cooper, E. A. Maekechnie, 
*? Peacock, J. A. Pond, F.C.8., Bev. A. G. Purohas, 

M.B.C.S.Eng., T. H. Smith, J. Stewart, C.E.; Trustees _ 

E. A. Maokochnie, 8. P. Smith, F.B.G.8., T. Peaeock; Secre¬ 
tary and Curator— T. F. Cheeseman, F.L.B.,F.Z.S.; Auditor— 
W. Gorrie. 



PHILOSOPHICAL INSTITUTE OP 
CANTERBURY. 


First Meeting : 1st May , 1896 . 

Professor Dendy, I).So., President, in the chair. 

Papers. —1. " On a Bare Native Butterfly '* (Dodonidin 
heltnstj , by P. Marshall, M.A, (Transactions, p. 812.) 

2. "On the True Instincts of Animals,*' by C. W. Purnell. 
( Transactions , p. 27.) 


Second Meeting : 5th June , 1895 . 

Professor Dendy, D.Sc.., President, in the chair. 

New Members .—W. W. Smith, L. Cockayne. 

Paper .—"On the Gall-flies of New Zealand,'* by P. 
Marshall, M.A. (Transactions , p. 216.) 


Third Meeting: Hrd July, 1896. 

Professor Dendy, D.Sc., President, in the chair. 

New Member. —J. A. Erskine, M.A. 

Papers. —1. "On the Behaviour of Two Wells at the 
Canterbury Museum/' by Captain Hutton, F.R.S. (Transac¬ 
tion*, p. 664.) 

2. 94 Notes on New Zealand Land Planarians, Part II./’ by 
Dr. Dendy. (Transactions, p. 210.) # 

8. "Notes on New Zealand Mosses/' by R. Brown. 
(Transactions t p. 631.) 

4. " On a New Zealand Land Nemertine,” by Dr. Dendy. 
(Transactions, p. 214.) 


Fourth Meeting : 7th August, 1896. 

Professor Dendy * D.Sc., President, in the chair. 

New Members .—Professor R. J. Scott, Dr. Lomax-Bmith. 

Paper*. —1. " On Magnetic Viscosity/' by JE. Ruthertaid, 
M.A. (Trmeactioiis, p, 182.) 

48 
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2. " Periodimeter, for Measuring Periods of B&pidly-oscil- 
lating Currents,” by E. Rutherford, M.A. 

8. “On a Deposit of Moa-bones at Kapua,” by Captain 
Hutton, F.B.S. ( Transactions, p. 627.) 

4. “ On the Moa-bones from Enfield," by Captain Hutton, 
F.B.8. (Transactions, p. 646.) 

6. “On the Discovery of Moa-rumains at Riverton Beach," 
by C. A. Ewen; communicated by Captain Hutton,. F.R.S. 
(Transactions , p. 651.) 


Special General Meetino: 2nd October, 1896. 

Professor Dandy, D.So., President, in the chair. 

It was decided to alter the date of the annual meeting to 
the first Wednesday in April; also the beginning of the finan¬ 
cial year to 1st January. 

Fifth Meeting : 2nd October 1896. 

Professor Dendy, D.Sc., President, in the chair. 

New Member. —Dr. Murray-Aynsley. 

Papers. —1. “Notes on some New Zealand Fishes,” by 
Captain Hutton, F.B.S. (Transactions, p. 814.) 

2. “On the Habits of New Zealand Ants," by W. W. 
Smith. (Transactions, p. 468.) 

8. “ Notes on some Bocks from the Kerraadec Islands," 
by B. Speight, M.A. (Transactions, p. 625.) 

4. “Notes on New Zealand Mollusca,” by H. $uter; 
communicated by Captain Hutton. (Transactions, p. 819.) 

Mr. A. C. Murray-Aynsley forwarded a letter, in which he 
stated that the,black rat (Mus ratlus) was common at Opawa, 
especially during the fruit season. He also sent a specimen, 
which was exhibited. Captain Hutton stated that this was 
the first recorded instance of its occurrence in Canterbury. 


Sixth Meetino : 8th November, 1896. 

Professor Dendy, D.Sc., President, in the chair. 

New Members.— D. Bone, W. Bums, D. B. McLaren. 
Papers. —1. “On the Simidida of New Zealand,” by P, 
Marshall, M.A. (Transactions, p, 810.) 

2. “On the Dieraniums of New Zealand,” by R. Brown. 

8, “ A Comparison of the Magnetic Screening produced 
by Different Metals,” by j. A. Enutine, M.A. (Transafitions, 
p. 178.) • • 
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Annual Meeting : 18th April, 1896, 

Professor Arthur Dendy, D.Sc., in the chair. 

Abstract ok Annual Report. 

the B<JMion ww ordinary meeting* have been held, at which 
nineteen paper* wore read. In addition, two popular eoientifto lootume 

^».mbi V «f a t , byUapfcaitt , Hntton and Pro ' 9 ““ r De-dy! The numW 
«L^ 0a l b r * t ie 8am . e M ,aHt yoaor—viz., sixty.five—and the numbar of 

VZTfr 1 "™' Th f photographic section is in a foundling 
condition, and hefd a successful exhibition of photographs during the 

The balance-sheet shows the total receipts to have been £69 and the 
expenditure £85 1*. 6d. This* with £4110s. llTb^ 
last year, leaves the institute witli a credit balance of £94 12a, fid. 

it is proposed, during the ensuing year, to make the ordinary moetines 
more interesting by mierosooplcal exhibitions and short addresses. * 
The report of the photographio section was read and adopted. 

' o* Offickhh pok 1896. —President —Professor 

Arthur Deady, D.Sc ; Vice-presidents— Dr. W. Thomas, Dr. 

Hon -Wary-a Speight; Hon. Trcasurer- 
taptam R W. Hutton, RR.S.; Council—H. R. Webb, R. M. 

Laing, &. Page, P. Marshall, F. C. Binns, and Dr. W. H 
nymes. 

Captahi Hutton exhibited a female katipo, with nests and 
young. The young spider differs very much from the adult, 
the abdomen being white, with four longitudinal rows of bln»u 
spots, the rest of the animal yellow-brown with dark bands on 
the legs. Iho nest is a spherical bag of pale-yellowish silk 
rather less than m diameter. ’ 

,..***• Coekayne, who oolleoted theso animal, at New Brighton laid 

th *‘ on » «S«H» squirted a sticky fluid out of it."pfnM»ta at 

another individual, and so eaptumd it. "pinnerow at 

• miffirij&Ma. tlWt ** had fo, ' nd kftU P oa in ««d.blll. mow than 

of New l3iS** d0liVere ' 1 a " addre “ on " Th0 Holothurians 


OTAGO INSTITUTE. 


Fiest Meeting : 14 th May , 1895 , 

Mr. A. Hamilton, President, in the chair. 

New Members, —Dr. R. 8tuart Stephenson, Miss Browning, 
W. A. Sim, J. McLeod. 

The President announced that, owing to the resignations 
of Dr. Chilton and the Rev. Dr. Belcher, the following altera¬ 
tions had been made in the j personnel of the Council: Pre¬ 
sident —A. Hamilton ; Vice-president —Professor Scott; Ordi¬ 
nary members —A. Wilson and J. R. Don. 

The President read a paper on u The Forests of New Zea¬ 
land.” ( Transactions , p. 147.) 

A discussion ensued, in whioh Messrs. A. Bathgate, O. M. Thomson, 
T. M. Hooken, and E. Holland took part: the President replied. 

Mr. F. R. Chapman exhibited a specimen of the New Zea¬ 
land passion-flower in fruit. 

The President laid on the table, for the use of members, a 
number of copies of the catalogue of the library. 


Second Meeting : Uth June , 1896 . 

Mr. A. Hamilton, President, in the chair. 

Mr. A. Wilson exhibited and made remarks upon an egg 
of Megapodim pritchardi , and upon a nest, probably of the 
hedge-sparrow, m which had been built a nest, apparently of 
a native wren, which in its turn had been used as a dwelling 
by humble-bees. 

Professor Scott gave a demonstration of a method of 
colour-mixing by means of a modification of Maxwell's discs., 

, Papers*—1. Dr. Hocken read a paper on 11 The Etymology 
of the Word 4 Penguin/ M producing historical evidence of the 
derivation of the word from the Celtic pen (head) and given 
(white). 

The President,and Mr. A. Wilson brought forward an earlier instance 
of the use of the word than that adduced by Dr. Booken, and both they 
and Mr. R. Chapman considered that the question oonld not he con¬ 
sidered as Anally settled. 
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2. The President read a paper on “ An Incident in the 
Early History of Otago.” ( Transactions , p. 141.) 

Dr. Hoolnn, Mr. F. R. Chapman, and Mr. K. Wilson took part iu the 
disouasion on the paper. Mr. Chapman expressed the opinion that the 
horning of the village probably took place at some place south of Taiaroa 
Head. 


Tbiko Meeting: 9th July, 1895. 

Mr. A. Hamilton, President, in the chair. 

Professor Parker gave a lecture entitled “ Natural-History 
Notes of a Trip in the ' Hinemoa.’ ” The lecture was illustrated 
by a large collection of specimens from the islands visited. 
There was a brief discussion. 


Fourth Meeting : 13th Auymt, 1395. 

Mr. A. Hamilton, President, in the chair. 

New Member .—Horatio A. Massey. 

Mr. J. Tennant brought before the notice of the Institute 
a MS. catalogue, shortly to be printed, of the indigenous 
flowering-plants found within a radius of twenty-five miles of 
Dunedin. The catalogue had been prepared by the members 
of the Naturalists’ Field Club, and was founded upon a similar 
list prepared and printed several years ago by the former 
Field Club. 

In the ensuing discussion it was suggested that the area included in 
the operations of the club should be carefully defined, and that a radius 
of twenty-five miles was probably too wide. 

Papers. —I. Dr. W. 8. Roberts read a paper on “ The Anti¬ 
toxin Treatment of Diphtheria,” prefaced by an exposition of 
the general methods of practical bacteriology, and illustrated 
by plate- and tube-cultures, and by microscopic slides. 

2. Professor Parker read a paper on “ Professor Huxley, 
from the Point of View of a Disciple. ” 


Fifth Meeting : 10th September, 1896. 

Mr. A. Hamilton, President, in the ohaix. 

New Members. —George Fenwick and Thomas Hunter. 

■ Paper. —Dr. Hoeken read a paper on " Tasman's Journal.’' 
(Tramatums, p. 117.) 
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Proceeding*, 


Sixth Meeting : 8th October, 1896. 

Mr. A. Hamilton, President, hi the chair. 

The Secretary gave an account of the steps which bad 
been taken to establish a national memorial to the late Bight 
Hon. 1\ H. Huxley, and stated that a local committee nod 
been formed to promote the objects of the undertaking. 

Paper*, —1. The Secretary road extracts from a letter 
addressed to him by Dr. B. W. Shufeldt, of the Smithsonian 
Institution, Washington, 44 On the Affinities of Barpagomis ,'' 
(! Transaction #, p. 665.) 

2. The Secretary read a paper by Mr, D. Petrie entitled 
44 List of the Flowering-plants indigenous to Otago. 1 ' {Trans* 
actions , p. 540.) 

3. The Secretary exhibited and made remarks upon an 
arrow'-worm (Sjmdelkt ), from New Zealand waters. The pela¬ 
gic group of worms, Ohantognatha , comprising the two genera 
Sagitta and Smdella , is widely distributed t but hitherto does 
not seem to nave been recorded in the Transactions as from 
the seas about New* Zealand. The specimens referred to were 
taken in the tow-net off Antipodes Island, and in the plankton- 
net in Paterson's Inlet, Stewart Island, and in Norman's 
Inlet, Auckland Islands. They are closely allied to if not 
identical with Spadclla hamata, MObius. 

4. Mr. 6. M. Thomson read a paper on 44 New Zealand 
Fisheries, and the Desirability of introducing New Species of 
Fish." 

5. The President read a paper on 41 Notes on a Branching 
Tree-fern." ( Transactions , p. 622/) 


Annual Meeting: 12th November , 1896 . 

Mr. A. Hamilton, President, in the chair. 

Abstract of Annual Rrpob*. 

During the session six general meetings and eoven meeting! of 
Council have been held. 

Eleven papers have been read, besides ono lecture, and several ex¬ 
hibits and demonstrations. 

Seven new members have joined the Institute, bringing the total 
vmembevshin to 107. 

Kdrly in the year Dr. Chilton, elected President at the last annua! 
masting, loft the colony for England, and the Council was reluctantly 
obliged to accent his resignation, as also that of the Rev. Dr. Belcher, 
one of the members of Council. In accordance with the regulation! the 
Council proceeded to fill the vacancies thus caused, and elected A. 
Hamilton as President, Professor Scott as one of the Viee* Presidents, 
and Messrs. A. Wilson and 2. R. Don as ordinary members of Council, 
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Otago Institute. 

A resolution lias boen adopted granting the privileges of life mem* 
benship to alt life rmmhtrm of societies affiliated to the New Zealand 
Institute who may come to reside in Dunedin, such members to obtain 
the annual volume of Transactions from the societies of which they 
were originally life'members. The resolution was communicated to 
the affiliated societies, with a request for reciprocal action, and several 
favourable replies have been received. 

The Council has heard with great satisfaction that arrangements 
have been made by the Government for the publication of a new “ Flora 
of New Zealand/* under the editors hip of Mr. T. W. Kirk, F.L.S. 

The Council has nominated Mr. William Mitten, of Hurstpierpoint, 
Sussex, as an honorary member of the New Zealand Institute, and has 
again nominated Mr. James MoKerrow to vote in the election of Go- 
vernors. 

The Council has voted a sum of money towards tlio systematic ex* 
amination of the Otago Harbour and the neighbouring hays, with the 
view of furthering the establishment of a fish-hatching station. 

The balance-sheet shows the total receipts of the year to be 
£87 2s. 6d. y making, with the balanoe from last year, £111 15s. Sd. The 
expenditure for the year is £61 10s. 5d., leaving a credit balanoe of 
£80 4s. 10d. 

Emotion of Officers for 1896.— President —A. Hamil¬ 
ton ; Vice-presidents —G. M. Thomson, F.L.S., J. S. Tennant, 
B.Sc. ; lion . Secretary — Professor Parker, F.R.8. ; Eon, 
Treasurer—], R. Don, M.A.; Other members of Council — 
F. R. Chapman, T. M. Hoeken, F.L.S., A. Bathgate, E. Mel- 
land, Professor Scott, M.D., A. Wilson, M.A., J, McLeod; 
/Ton. Auditor —D. Brent, M.A 

The President delivered an address on M The Rise and 
Progress of our Knowledge of the Oceanic Areas and their~ 
Zoology/* (Transactions, p. 163.) 

The following resolution was carried unanimously: “ That 
this Institute desires to offer its sincere congratulations to 
Dr, John Murray on the completion of the 'Challenger* 
Reports, an event of the first scientific importance with which 
his nairte will always be honourably and gratefully associated/* 



HAWKE’S BAY PHILOSOPHICAL INSTI¬ 
TUTE. 


Fibst Meeting: 18th May , 1896. 

The President, J. W. Cariile, M.A., in the chair. 

The Presideut read an address 11 Or) several Matters of 
Interest arising out of the Progress of Science during the Past 
Tear, with Notices of the Chief Men of Science deceased 
during that Period.** 


Second Meeting : 10th June, 1896. 

The President in the chair. 

Paper*.—1. 14 The Zoda or Thod&war Tribe of Madras, and 
their Funeral Customs,** by A. R. W. Lascelles. 

2. “ Bimetallism, 1 * by W, F. Howlett. 

3. “ A Census of the Slips which occurred in this Dis¬ 
trict during the Rainy Season of 1891,” by H. Hill, B.A., 
F.G.S. ( Transactions , p. 666.) 


Third Meeting : 16th JiUy , 1896. 

The Vice-president, H. H. Pinckney, B.A., in the chair. 

Papers* —I. “Reminiscence® of the Tin-mines of Cornwall 
Seventy Years ago,** by Rev. W. Colenso, F.R.S., F.L.S. 

2. “The Coinage of England under Charles I.,** by H. M. 
Lund. 

3. 14 Ruapehu,** by H. Hill, B.A., F.G.S. (Transactions, 

p. 681.) 


Foubth Meeting : 18th August, 1896* 

The Vice-president in the chair. 

Paper#,—1. 44 Bird-life on a Run/* by H. Guthrie-Smith. 
(Transactions, p. 367.) 

2. 44 Native Names of Places/* by Taylor White. 

8. 41 The Ceremony of Rahui,** by Taylor White. (Trans- 
nations, p. 54.) 
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Fifth Meeting: 9th September, 189/}, 

Mr. J. W. Craig in the chair. 

Mr. H. Hill, B.A., F.G.S., gave an address on i4 Univer¬ 
sity Extension in Now Zealand.” 


Sjxtjh Meeting : 21 st October , 1895 . 

The Vice-president in the chair. 

Papers. —1. 14 Pond Spiders,” by Taylor White. 

2. " A Hunting Spider,” by Taylor White, 

3. “ Rate Nesting in Trees,” by Taylor White. 

4. “ The Moa and the Maoris,” by Taylor White. 

5. 44 Description of Three New Ferns,” by Rev. W. 
Colenso, F.R.S. ( Transactions , p. 61S.) 

6. 44 New Zealand Cryptogams,” by Rev. W. Colenso, 

F.R.8. ( Transactions , p. 615.) 

7. 44 New Zealand Plmiogams,” by Rev. W. Colenso, F.R.S. 
(Transactions , p, 501). 

The Rev. W. Coleuso, F.R.S., F.L.S., gave an interesting 
address on 4 * Antarctic Exploration,” narrating his recollec¬ 
tions of the Ross expedition, only one member of which (Sir 
J. D. Hooker, F.R.S.) still survives. 


Annual Meeting ; 9th March , 1896. 

AB8TBACT OK ANNUAL RkPOBT. 

Six ordinary mootings were held, and were well attended. The 
number of papers r*»ad was seventeen. The Council regret a further de¬ 
crease in the membership, which now stands at eighty. Twelve volumes 
have been added to the library. The Council has heard with regret of 
the death of Mr. F. H. Meinertsbagen, who woe for many years an 
•nergetio member of the Institute, and a generous benefactor of the 
library. The Qounetl also regret that since the termination of the year 
the Institute has lost an old and valued member in the person of Mr. 
H« 8. Tiflen. 

The balance-sheet showed a total receipt of £87 8s. Pd., including £9 
balauoe from previous year; while the expenditure was £84 18s. 9d., 
leaving a balance m hand of £2 18s. 

Bxmmm ok Ofiohkh fob 1896. — President— Rev, W. 
Coleneo, f\B.8., F.L.8,, Ac.; Vice-president—T. C. Moore, 
1U>.; CounM-l. W. Craig, H. Hill, B.A., F^8.;i\ 
Humphries, J. 8. Large, Dr. Milne-Thomson, T. Whitelaw; 
Am* Scer4l#fy~W. Dinwiddle; Han, Treasurer— 0. White; 
Auditor —J. Crerar. 



NELSON PHILOSOPHICAL SOCIETY. 


Fikst Meeting: JOth September, 1896. 

The Bishop of Nelson, President, in the chair. 

Dr. J. Hudson read extracts from an article upon “The 
Anti-toxin Treatment of Diphtheria. 1 ' 

Exhibits. —(1.) Specimens of Ilymenophyllum mmtanum 
and Linchaya viridis, from Blind Bay, by Mr. R. I. Kingsley. 
(2.) Specimen of bass (?), caught at Motueka, by Mr. Moffat. 
(3.) Star-fish, by the Curator. (4.) Fruit-bat, from Mauri¬ 
tius. (5.) Black New Zealand rat, caught in Nelson. 
(6.) Australian roller ( Enrystotnm pacific us), from Nelson. 
(7.) Planchonia quercicala, scale-blight new to New Zealand, 
discovered at Stoke by B. I. Kingsley. (8.) Portions of tnoa- 
bones, found on papa rock at Sherry. (9.) Crystallised 
quartz, from Mr. Hodges. 


Annual Meeting : 13th January, 1896. 

The Bishop of Nelson, President, in the chair. 

Absxsuct or Annual Repost. 

The report stated that, although few meetings were held, interesting 
facts and valuable information bad. been collected during the rear. 

The balance-sheet showed a total receipt of 939 11s. 11a., inclusive 
of £11 15s. Sid. brought forward from the previous year; while the-ex¬ 
penditure yras 4s. 3d,, and the balance in hand £14 7s. 0d. 

Election of Officers fob 1896.— President —Th© Bishop 
of Nelson; Vice^rresidents —A. 8. Atkinson, F.L.8., and Dr. 
W. J. Mackie; CouncU-~Dr. L. Boor, Messrs. E. Lukins, 
W. F. Worley, J. G. Bartell, and J. Holloway; Hon. Secretary 
™R. I f Kingsley; Treasurer^Dr. J, Hudson ; Curator —B, I, 
Kingsley ;* Assistant Curator —E. Lukins. 

Paper*.-—1. u Bemarks on the Government of theN*w 
Zealand Institute," by A. 8, Atkinson, Ft*.8* , v,.. 
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3. u Zoological Notes/* by R. I. Kingsley. (Transactions, 

3. “Botanical Notes/* by R. I, Kingsley. ( Transactions , 
p. 637.) 

Exhibits .—(1.) A large collection of New Zealand insects, 
collected by Mr. John Thomas, of Waimea West (now ninety- 
eight years of age). (2.) Stuffed specimen of RaUusphilip- 

e nsis, by Mr. J. F, Kitehing. (3.) Four marine shells, from 
auritius, by Mr. A. H. Patterson. (4.) Stuffed specimen of 
Cape-pigeon, by Mr. Martin. (6.) One hundred facsimile 
casts of stone implements of North American Indians. (6.) 
Set of twelve volumes of publications of Bureau of Ethnology 
of United States: the two latter presented by the Smithsonian 
Institution, Washington. (7.) Pair of young emus, hatched 
in Nelson (purchased). 
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Appendix. 


BEMABKS ON THE WEATHEB DOBING 1895. 

JAHWary.— Showery in early part of month in North and over centre, 
but fine latter part, with N.E. and N.W. winds. Fine weather in South* 

February.— Fine weather in North; a wet month over centre; and 
heavy rain in South in early and latter part of month. 

March.-- -Fine weather generally, except heavy rain in South, obiefly 
from S.W. 

ApfUJi.—Fine in North; over centre heavy rain in middle of month, 
oauaing floods; wind S.E. In South changeable and unpleasant weather, 
with strong winds and fogs. 

May.—A n excess of rain throughout, and unpleasant weather; and 
heavy snowfall in South. 

Junk.— Very heavy rainfall generally, with strong N.W. and S.W. 
winds ; fogs and hall over centre ; and snow in South. 

July.— Heavy rain generally, with storms from S.W. in North, and 
frequent hail and fog; and severe snowstorms in South. 

August.— Fine weather, but showery over centre, with strong N.W. 
winds and frequent hail; rather finer in South. 

September.— Heavy rain in North and strong N.W. and S.W. 
winds and thunder; rather finer over centre, but with fresh N.W. winds 
and thunder; fine in South. 

October.— Generally showery, with intervals of fine weather and 
strong N.W. winds over centre. 

November.— 1 The rainfall this month over the average, and generally 
unpleasant weather. 

December.— A very fine pleasant month generally, although rather 
showery in South ; strong N.W. winds over oentre. 


Earthquakes reported in New Zealand during 1896 
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Note.—T he figures denote the day of the month on which one or mom 
shocks were felt. Those with the asterisk affixed were described 
« mart. The remainder were only slight tremors, and no doubt 
esoaped record at most stations, there being no instrumental means 
employed for their detection. These tables are thereto* not reliable 
«fc far as indicating the geographical distribution cd the ebooks. 
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HONORARY M KM BEKS. 

1870. 

FiNttcH, Otto, Pk.D., of Bremen von MoiinLttU, Baron Sir Fkum- 
FlowFiR, W. II., F.Ti.S., F.Il.C.S. hand, K.O.M.G., M.D., F.li.S. 

Hookkr Sir J. D., K.C.8.I., O.B., Uuuaiu>$, Admiral Sir G. H., G.B., 

M.D., F.U.S. F.li.S. 

18752. 

Grey. Sir George, K.C.B., P.C., D.C.L. 

1873. 

liow kk, Sir Grumcif. Ferguson, Cambridge, The Rev. O. Pickard, 
G.C.M.O., l\C. M.A., C.M.Z.S 

GOuthkr, A , M.D.; M.A.. Ph.D. v F.U.S. 

1874. 

MoLachlan, Kobkiit, P.L.S. | Newton, Adfreo, F.U.S. 

1875. 

Sct.atkh, Phu.ii* Lito.ky, M.A., Pk.D., F.li.S. 

1870. 

Ethic ridge, Prof. Robert, F.U.S. ] Bbuuouen, Dr. S. 

1877. 

Sharp, Dr. D. 

1878. 

MCij.ru, Professor Max, F.li.S. 

1883. 

Lord Kki.vin, P.U.S. | Ellery, Robert L. J., F.U.S. 

1885. 

Sharp, Richard Bowhi.br, M.A., Wallace, A. K., F.L.S. 

F. L.S. 

1888 

McCoy, Professor Sir F., K.O.M.G., I von Ettinobhauskn, Baron C. 
Bc.I>., F.U.S. I 

1890. 

No&dbtxpt, Professor Otto, Ph.D. | Livkhsthob, Professor A., M.A.. 

I F.B.8. 

1891. 

OOODAX.S, Protestor U. L., M.D., j Davis, J. W., P.Q.S.,|B'.L.S. 

LL.D. I 

1894. 

Vr%% Protewor Tuimiaon^ M.A., Codhikotqh, U#v. R, H„ D.I). 

G. M.G., F.U.S. 

1895, 

Mitten, William, F.L.8. 

49 
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ORDINARY MEMBERS. 


WELLINGTON PHILOSOPHICAL 80CUKTY. 
Life-mcmbera., 


Adams, Dr. 

Allen, F. 

Anson, Dr. 

Atkinson, A. R. 

Atkinson, A. 8., Nelson 
Baldwin, P. E. 

Barnes, R. J. 

Baron, J. Suckling 
Barraud, W. F. 

Barron, C. C. N. 

Barton, W. 

Batkin, 0. T. 

Beetham, 6. 

Bee thorn, W. M. 

Bell, E. D. 

Bell, H. D. 

Best, E., Hadfield 
Blair, J. R. 

Bold, E. H., C.E., Napier 
Botham ley, A. T. 

Brandon, A. do B. 

Brown, W. R. E. 

Buchanan, John, F.L.8.* 
Bnller, Sir W. L., K.C.M.G.. 

D.Sc., F.R.S. 

Caldwell, R. 

Campbell, J. P. 

Chapman, Martin 
Chappie, Dr. 

Chudfeigh, E. R. 

Cohen, W. T. 

Colenso, W., F.R.8., F.L.S., 
Ac., Napier 
Connal, E. 

Davy, Dr. T. G., Kuniara 
Dawson, B. 

Denton, George 
Drew, 8. H., Wanganui 
Elliot, Major E. H. J. 

Evans, W. P., M.A., Ph.D. 


Ewart, Dr. 

Farquhor, H. 

Ferard, B. A., Napier 
Ferguson, W., C.E. 

Field, H. C., Wangauui 
Fraser, F. H. 

Freeman, H. J. 

Gillespie, C. H. 

Gordon, H., F.G.S. 

Gore, R. B. 

Grace, Hon. M. 8., C.M.G., 
M.D. 

Hadfield, E. F. 

Hauify, H. P. 

Harcourt, J. B. 

Harding, R. Coupland 
Hawthorne, E. F. 

Hay lock, A. 

Hector, Sir James, K.C.M.G., 
M.D., F.R.S. 

Henley, J. W. 

Herbert, W. H. 

Higginson, H. P., M.inst.C.E. 
Hisiop, Hon. T. 

Holmes, R. L„ F.R. Met. Hoc., 
Fiji* 

Holmes, R. T., Masterton 
Hudson, G. V., F.E.S. 
Hughes, H., M.I.M.E. 

Hulke, C., F.C.S. 

Hustwick, T. H. 

Inwpod, D., Canterbury 
Johnsou, Hon. G. Randall * 
Kenny, Hon. Captain C. 

King, T. 

Kirk, H. B., M.A. 

Kirk, Thomas, F.L.S. 

Kirk, T. W., F.L.S. 

Kirk, W. L. 

Krull, F. A., Wanganui 
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Lambert, T. 8. 

Lee, H. M. 

1*66, B. 

Liffiton, E. N., Wanganui 
Litchfield, A. J., Blenheim 
Logan, H, F. 

Lomax, H. A., Wanganui 
Mackenzie, F. Wallace, M.B. 
Malcolm, Miss J. 

Marchant, J. W. A. 

Martin, Dr. A. 

Maskell, W. M. 

Mason, Thomas, Hutt 
Maxwell, J. P., M.Inst.O.E. 
McDougall, A. 

McKay, Alexander, F.G.8. 
McLeod, H. N. 

Me William, Bev. W., Otaki 
Mestayor, 14. L., M.Inst.O.E. 
Molineaux, B. M. 

Mori sou, C. B. 

Murdoch, B., Wangauui 
Bairn, C. J., Hawke's Bay 
Newman, Alfred K., M.B., 
M.B.C.P. 

Ogg, Bev. G. 8. 

Orr, Bobert 
Park, B. Q.* 

Pearce, E. 

Pharazyn, C., Wairarapa 
Pbarazyn, Hon. B., F.B.G.8. 
Phillips, Coleman 
Pierard, 0. H. 

Pollen, Hugh 
Pollen, Dr. 

Powles, C. P. 

Poynton, J. W. 


Prendergast, Sir J., Chief Jus* 
tice 

Bei<l, W. 8. 

Bichardson, C. T. 

Bowse, Bev. W., Grey town 
Boy, B. B., New Plymouth 
Butherfurd, A. J. 

Butherfurd, W. G. 

Samuel, E. 

Schaw, Major-General, O.B., 
B.E. 

Siincox, W. H., Otaki 
Sinclair, J. 

Skerman, Dr. Syduev, Marten 
Skey, W. 

Smith, G. O’Hara 
Smith, Charles, Wanganui 
Smith, 8. Percy, F.B.G.S. 
Stewart, J. 1'., Wanganui 
Stowell, H. M. 

Stuart, A. P. 

Tait, P. W. 

Tail, B. 

Talbot, Dr. A. (J. 

Tanuer, Cyril 
Tod, Andrew, Wanganui 
Travers, W. T. L., F.L.S. 
Tregcor, E. 

Turnbull, A. H., Loudon 
Turnbull, B. T. 

Turnbull, Thomas 
Wallace, James 
Waterhouse, G. M., F.B.G.S. 
Wilton, G. W. 

Woodhouse, Alfred James, 
London 


AUCKLAND INSTITUTE. 
('Honorary and life member*, j 


Adame, J., B.A., Thames 
Aickin, G„ Auokland 
Aitken, W. „ 

Aldis, Professor W. S.,Bowiok 

S , T., Auckland 

1, W. H., Coromandel 
all, L. J., Thames 


Bakewell, B. H., M.D., Auck¬ 
land 

Baker, Bev. S. W., Auckland. 
Ball,, T., Onehunga 
Ball, W. T., Auckland: 
Bartley, E., Devonport 
Batesi Bev. J., Devouport 
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Bates, T. L., Newcastle, 
N.8.W.* 

Batger, J., Auckland 
Bee re, D. M., C.E., Gisborne 
Berry, W., Auckland 
Best, Elsdon, Te Wliaiti 
Brett, II., Auckland 
Brigham, J. M., Auckland 
Brock, A. ,, 

Brookes, E. S., jun., Wharo- 
hine 


Dufaur, E. T., Auckland 
Duthie, D. W. „ 

Eastham, 8., Ponsonby 
Edson, J., Devouport 
Egerton, Prof. C. W., Auck- 
! laud 

; Ehrenfried, L., Auckland 
j Ewington, F. G. ,, 

Farmer, J., London 
Fenton, F. I)., Kaipiua 
Fuller, W., Northcote 


Broun, Captain T.. F.E.S., Firth, J. C„ Auckland 
Drury Fowlds, G. „ 

Brown, J., Epsom Garlick, R. „ 

Brown, Prof. F. 1)., Auckland Girdler, Dr. „ 

Buchanan, J. „ Goldie. D. 

Buchanan, W., Devonport Gorric, W. ^ „ 

Buck land, A., Auckland’ 1 ' Graham, W. K., Loudon 

Buckland, W. F„ Cambridge Gray, A , Remuera 
Burgess, E. W., Devonport Haines, C. H., M.D.,F.B.G.«S., 
Burton, Colonel, Lake Taka- j Auckland 
puna* i Haines, H., M.R.C.8., Auck- 

Caumron, R., Auckland ! land 

Campbell, H. „ ! Hardie, J., Auckland 

Campbell, J. L., M.I)., Auck- Harding, 8., C.E., Auckland 
land Harris, J. D., Opua 

Carr, B. A., Auckland Haszard, H. D. M., Auckland 

Carr, B. C., Romuera Haultain, Hon. Col., Parnell 

Cheat, P. E., Auckland Henton, J. 8., Auckland 

Cheesoman, T. F., F.L.8., Hesketh, E. „ 

Auckland Herbert, T., Parnell 

Ching, T., Bemuera Hill, W. J., Auckland 

Cochraue, W. 81, Auckland Hosking, A. A., Mount Eden 

Colbock, Captain, Epsom Johnson, H. D., Wellington 

Combes, F. H., Auckland Kenderdine, J., Auckland 
Cooper, C. „ Kidd, A. „ 

Cooper, T. „ Kirk, T., F.L.8., Wellington? 

Cowie, Bt. Bev. W. G., D.D., Kirker, J., Auckland 
Bishop of Auckland Kitt, T. W., London* 

Cozens, G., Auckland Leaf, C. J., F.L.S., F.G.S., 

Craig, E. „ London’" 

Cussen, L., Hamilton Lennox, J. M., Auckland 

Danneford, S., Auckland Lennox, N. G., Sydney* . \ 

Darby, P., „ Leys, T. W., Auckland 

Davies, Bev. H. 8., Northcote Mao Arthur, 3 . P., London 
Dawson,F;W.E.,M.B.C.8.E„ Mackecbnie, E. A. t Auck- 
Auckland land 

Dignan, P. L., Auckland 
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Mackellar, E. D., M.IA, Par¬ 
nell 

MacMillan, G. C., Auckland 
Mahoney, T. ,, 

Mair, Capt. G., Thames 
Mair, R., Whangarei , 
Mair, Major W. G., Auck¬ 
land 

Malfroy, C., Rotorua 
Martin, J., F.G.S., Auckland 
Masefield, T. T. 

McCullough, Hon. W. ,, 
McLachlan, J. M. „ 

McLaurin, J. ,, 

Meinertzhagen, F. M., Na¬ 
pier* 

Mitchell, J., Auckland 
Monro, H. A. H., Parnell 
Moody, T. P., Kawakawa 
Morrin, T., Auckland 
Morton, H. B. „ 

Mobs, F. J., Rarotonga 
Mueller, G., Auckland 
Munro, G. C!., Sandwich 
Islands 

Murdoch, D. L., Auckland 
Murray, T. L., Thames 
Nathan, L. D., Auckland 
Park, James, F.G.S., Thames 
Patterson, G. W. S., Kai- 
kohe 

Payton, B. W., Devonport 
Peacock, T., Auckland 
Petrie, IX, F.L.8., Auckland 
Philoox, W., Devonport 
Pinfold, Rev. J. F., F.G.8., 
Whaagarei 

Pond, J. A., Auckland 
Purchas, Rev. A. Guyon, 
M.R.C.S.E., Auckland 
Reed, J. R., Kawakawa 
Reid, J., Auckland 
Boberton, E., M.D., Auckland 
Rose, R. 

Russell, James 
Russell, T.,'London* 


Scheidel, Dr., Thames 
Scott West, Rev. R. J., Mount 
Eden 

Heogner, C., Auckland 
Segar, Professor H. W., Auck¬ 
land 

Shaw, H., Auckland 
Shrewsbury, H., Parnell 
Sinclair, A., Auckland 
Smith, A. A. „ 

Smith, II. G. 8., Auckland 
Smith, S. P., F.R.G.S., W.*l- 
lington* 

Smith, T. 11., Auckland 
Steele, T. J., Devonport 
Steel, T„ Melbourne 
Stewart, J., C.E., Auckland 
Thomas, Prof. A.P. W., F.L.H., 
Auckland 

Thornton, Mrs. D. B., Mau- 
ugakawa 

Tighe, J. H., Auckland 
Tibbs, J. W. 

Timid, H., London* 

Tinnd, T. F. S., Londou 
Tubbs, Prof. H. A., Auckland 
Gpton, J. H. „ 

Urquhart, A. T., Ivaraka 
Walsh, Rev. P., Waimate 
Wade, Ii. G., Auckland 
Webster, J., Hokianga 
Weetman, S., F.R.G.S., Blen¬ 
heim’ 11 

Wildman, W., Auckland 
Will, W. 

Williams, T.O., M.IA, Thames 
Williams, Right Rev. W. L., 
Bishop of Waiapu, Gisborne 
Williamson, C., Auckland 
Wilson, G., Thames 
Wilson, H. M., W ark worth 
Wilson, W. 8., Auckland 
Winks, J., Parnell 
Withy, E., Parnell* 

Wright, G. W., Auckland. 
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PHILOSOPHICAL INSTITUTE OP CANTERBURY. 
* [Life-members marked thn* *.] 

Adams, C. E., M.A. Hardcastle, J. 

Anderson, J. Hewlings, 8. 

Murray-Aynsley, A. C. Hogben, G., M.A. 

Murray-AynBley, H. P. Hunt, F. Knight 

Murray-Aynsley, Dr. Hutton, Capt., F.B.8.’ 1 

Baines, A. G. Jackson, T. H., B.A. 

Bealey, S. Jenuings, Dr. 

Beckett, T. W. Naylor, F.L.S. Laiug, R. M., M.A. 
Bickerton. Prof. A. W., F.C.S. Lomax-Sinith. Dr. 


Bishop, F. C. B. 

Bishop, B. C. 

Blakiston, G. B. 

Booth, G. T. 

Bowen, Hon. G. C. 

Brown, B. 

Bone, I). 

Binns, W. 

Garew, A. 

Chilton, C., l).Sc.' r 
Cockayne, L. 

Cook, Prof. G. H. H., M.A. 
Craig, D. 

Cunningham, P. 

Danks, T. 

Deans, J.* 

Denniston, Mr. Justice 
Dendy, Prof., D.Se. 
Donald, Y. 

Enys, J. D. 

Erskine, J. A., M.A. 

Evans, Dr. W. P. 

Feroday, R. W. 

Garsia, Captain 
Gray, G., F.C.S. 

Hall, Sir John, K.O.M.G. 
Hall, T. W. 


Marshall, P., M.A. 

Meores, Dr. A. L. Devenmb 
Meeeon, J. T., B.A. 

Meyrick, E., B.A., F.E.H. 
Mollet, T. A.* 

McLaren, 1). B. 

Page, S. 

Palmer, J, 

Pitcaithly, G., B.A. 

Purnell, C. W. 

Pye, W. G., M.A. 

Rutherford, C. E., M.A. 

Scott, J. L. 

Scott, Prof. R. J. 

Seager, S. Hurst, A.B.I.B.A 
Smith, W. W. 

Sparks, W. 

Speight, R., M.A. 

Svmes, W. H„ MJ).* 
mom as, Dr. W. 

Wakefield, C. M., F.L.H., 
F.E.8. 

Webb, H. B., F.R.M.S. 
Wilkin, R. 

Wilkin, W. B. 

Wood. W, D. 


OTAGO INSTITUTE, 
f* Life-members.] 

Abel, H. J., Lawrence Barnett, Dr. L. A. 

Adams, C. W. Batchelor, Dr. F. G. 

Allen, James, M.H.B. Bathgate, Alexander* 

Armstrong, F. |Beal. L. O., jun. 

Aston, Murray, St. Leonards Bell. A. Dillon, Waihsmo 
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Bell, George 


Beverley, A. 

Bews, David J. 

Black, Professor J. G., D.He. 
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Brown, W. 

Brown, Dr. William 
Browning, Miss 
Buchanan, N. L., Newstead, 
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Chapman, F. R. 

Chapman, Robert 
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